Notice 



Hewlett-Packard to Agilent Technologies Transition 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard’s former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies. To reduce potential confusion, the only 
change to product numbers and names has been in the company name prefix; where a 
product name/number was HP XXXX the current name/number is now Agilent XXXX. For 
example, model number HP 8648 is now model number Agilent 8648. 



Contacting Agilent Sales and Service Offices 

The sales and service contact information in this manual may be out of date. The latest 
service and contact information for your location can be found on the Web at: 

http : //www. agilent . com/ find/assist 

If you do not have access to the Internet, contact your field engineer. In any correspondence 
or telephone conversation, refer to your instrument by its model number and full serial 
number. 
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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the factory, Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 
calibration facility, and to the calibration facilities of other International Standards Organization 
members. 

WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material and workmanship 
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com- 
pany will, at its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by HP. 
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to 
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation 
outside of the environmental specifications for the product, or improper site preparation or main- 
tenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for Hewlett- 
Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are 
provided at the back of this manual. 
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Safety Considerations 



SAFETY CONSIDERATIONS 
Safety Symbols 



The following safety symbols are used throughout this manual and in the instrument. Familiarize yourself with each of 
the symbols and its meaning before operating this instrument. 





CAUTION 



Instruction manual symbol: the appar- 
atus will be marked with this symbol 
when it is necessary for the user to re- 
fer to the instruction manual in order to 
protect the apparatus against damage. 

Indicates dangerous voltages. 

The CAUTION sign denotes a hazard. 
It calls attention to an operation pro- 
cedure, practice j or the like, which, if 
not correctly performed or adhered to, 
could result in damage to or destruc* 



tion of part or all of the equipment. 
Do not proceed beyond a CAUTION 
sign until the indicated conditions are 
fully understood and met. 



I WARNIN^ 



The WARNING sign denotes a hazard. 
It calls attention to a procedure, prac- 
tice, or the like, which, if not correctly 
performed or adhered to, could result 
in injury or loss of life. Do not pro- 
ceed beyond a WARNING sign until 
the indicated conditions are fully un- 
derstood and met. 



Operation 



I WARIVIING^ 

BEFORE THIS INSTRUMENT IS 
SWITCHED ON, its rear panel power 
module protective earth terminal must 
be connected through the protective 
conductor of the ac power cable to a 
socket outlet provided with protective 
earth contact. Failure to ground the in- 
strument can result in personal injury. 

warning"! 

The 8445B Automatic Preselector should 
not be operated without protective 
covers. Adjustments, performance tests. 



and service procedures which require 
operation of the 8445B with the covers 
removed should be performed only by 
trained service personnel. 




BEFORE THIS INSTRUMENT IS 
SWITCHED ON, make sure that its 
rear panel power module switch is set to 
the voltage of the ac power source. Fail- 
ure to set the ac power input to the cor- 
rect voltage could cause damage to the in- 
strument when the ac power cable is 
plugged in. 



Service and Adjustments 



WARNING 



There are voltages at many points in the 
instrument which can, if contacted, cause 
personal injury. Be extremely careful. 
Service and adjustments should be per- 
formed only by trained service personnel. 



WARNING ]| 



Any interruption of the protective 
(grounding) conductor, inside or out- 
side the instrument, or disconnection 
of the protective earth terminal may 
cause personal injury. 
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MODEL 8445B (OPTION 002/003) 




LINE POWER CABLE 



d I 

RF INTERCONNECT 
CABLE 



NOTE: See ACCESSORIES SUPPLIED in Table 1-3 for part number information. 
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SECTION I 

GENERAL INFORMATION 



M. INTRODUCTION 

1-2. This manual contains all information re- 
quired to install, operate, test, adjust and service 
the Hewlett-Packard Model 8445B Automatic 
Preselector. This section covers instrument iden- 
tification, description, options, accessories, 
specifications and other basic information. 

1-3. Figure 1-1 shows the Hewlett-Packard 
Model 8445B Automatic Preselector with Option 
002 (manual tuning controls) and Option 003 
(digital readout of center frequency). Accessories 
supplied with the 8445B are also shown in Figure 
1 - 1 . 

1-4. The various sections in this manual provide 
information as follows: 

SECTION I, GENERAL INFORMATION; 
contains the instrument description and 
specifications, explains accessories and op- 
tions, and lists recommended test equipment 

SECTION II, INSTALLATION, contains in- 
formation concerning initial mechanical in- 
spection, preparation for use, operating en- 
vironment, and packaging and shipping. 

SECTION III, OPERATION, contains 
detailed operating instructions for operation 
of the instrument. 

SECTION IV, PERFORMANCE TESTS, 
contains the necessary tests to verify that the 
electrical operation of the instrument is in ac- 
cordance with published specifications. 

SECTION V, ADJUSTMENTS, contains the 
necessary adjustment procedures to properly 
adjust the instrument after repair. 

SECTION VI, REPLACEABLE PARTS, 
contains the information necesssary to order 
parts and/or assemblies for the instrument. 

SECTION VII, MANUAL BACKDATING 
CHANGES; contains backdating informa- 



tion to make this manual compatible with 
earlier equipment configurations 

SECTION VIII, SERVICE; contains 
schematic diagrams, block diagrams, compo- 
nent location illustrations, circuit descrip- 
tions, and troubleshooting information to aid 
in repair of the instrument. 

1-5. Supplied with this manual is an Operating 
Information Supplement. The Supplement is a 
copy of the first three sections of the manual, and 
should be kept with the instrument for use by the 
operator. 

1 -6. Also listed on the title page of this manual is 
a microfiche part number. This number can be us- 
ed to order 4 x 6-inch microfilm transparencies 
containing up to 60 photoduplicates of the manual 
pages. The microfiche package also includes the 
latest Manual Changes supplement and all perti- 
nent Service Notes. 

1-7. SPECIFICATIONS 

1-8. Specifications for the instrument are listed 
in Table 1-1. These are the performance standards 
the instrument is tested against. A list of typical 
operating characteristics is provided in Table 1-2. 
They are included as additional information only; 
they are not specifications. 

1 -9. SAFETY CONSIDERATIONS 

1-10. Before operating this instrument, you 
should familiarize yourself with the safety mark- 
ings on the instrument and safety instructions in 
this manual. This instrument has been manufac- 
tured and tested according to international safety 
standards. However, to ensure safe operation of 
the instrument and personal safety of the user and 
service personnel, the cautions and warnings in 
this manual must be followed. Refer to the sum- 
mary of safety considerations in the front of this 
manual. Refer also to individual sections of this 
manual for detailed safety notations concerning 
the use of the instrument as described in those in- 
dividual sections. 
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Table 1~L 844 5 B Specifications 



SPECIFICATIONS 



Frequency Range: DC to 1.8 GHz Low-Pass Filter. 
1 .8 to 18 GHz Tracking Filter. 

Digital Frequency Readout (Option 003): 

Resolution: 100 kHz 

Accuracy: 0.01 to i.O GHz: ±6 MHz 

1.0 to 4.0 GHz: ±8 MHz 

4.0 to 18.0 GHz: ±0.2% 



0ut*of-Band Rejection: For Yig tuned filter 
1 GHz from center of passband >70 dB. 

Limiting Level: >+5 dBm (Maximum input 
level for <1 dB signal compression). 

Burnout Level: >+20 dBm 
Hysteresis: <25 MHz 
Tuning Linearity: <±10 MHz 



Insertion Loss: 





Frequency 


Insertion Loss 
(except Option 004) 


Insertion Loss 
Option 004 


Low-Pass Filter 


Dc - 1 .8 GHz 


<2.5 dB 


* 




@2.05 GHz 


>50 dB 




Tracking Filter 


1.8 -12 GHz 


<8dB 


<7 dB 


(YIG) 


12-18 GHz 


<10 dB 


<8dB 


* Low-Pass Filter deleted with Option 004 



Table 1-2, Typical Operating Characteristics 



TYPICAL OPERATING CHARACTERISTICS 



Tracking Filter 3 dB Bandwidth: Typically 20 -45 
MHz. 

Tracking Filter Skirt Roii-off: Characteristics of a 
three-pole filter. 

Input VSWR: Typically <2.0 (1.8-18 GHz). 

8555A Local Oscillator Emission with Preselector: 

Typically <—70 dBm over recommended opera- 
ting ranges with Spectrum Analyzer input attenua- 
tor set to 0 dB. (See Table 3-1 .) 

Remote Function: YIG filter frequency can be set 
by externally supplied voltage. Differential input 
utilized to eliminate ac hum or other common 
mode signals which may be present on remote 
drive input cable. 

Sensitivity: Nominally +1 volt/GtIz (with direction 
of tuning from low to high frequency). 



Settling Time: Typically within 3 MHz of final 

frequency after 5 ms. 

Remote Input Connector: BNC female, outer con- 
ductor isolated. 

Typical Insertion Loss: The following chart shows 
typical versus specification values of ihsertion loss. 
(The typical curve is developed from eleven spot 
checks. See paragraph 5-15,) 



PRESELECTOR INSERTION LOSS 





■N 








— r 




















- — 


■- 






T 


■\j r-L fc j-H r fc 1 




























J 


VriLAL 1 
























' 






-i - 






















J 




SPECIFICATE ON 






















OGHz 2 4 6 8 10 12 14 16 18 

LP FILTER ~| YIG FILTER [ 



1-2 



Model 8445B 



General Information 



1-11. INSTRUMENTS COVERED BY 
MANUAL 

1-12. Attached to the instrument is a serial 
number plate (Figure 1-2). The serial number is in 
two parts. The first four digits and the letter are 
the serial number prefix; the last five digits are the 
suffix. The prefix is the same for all identical in- 
struments; it changes only when a change is made 
to the instrument. The suffix, however, is assigned 
sequentially and is different for each instrument. 
The contents of this manual apply to instruments 
with the serial number prefix(es) listed under 
SERIAL NUMBERS on the title page. 

1-13. An instrument manufactured after the 
printing of this manual may have a serial number 
prefix that is not listed on the title page. This 
unlisted serial number prefix indicates the instru- 
ment is different from those described in this 
manual. The manual for this newer instrument is 
accompanied by a yellow Manual Changes supple- 
ment. This supplement contains “change infor- 
mation” which tells you how to adapt the manual 
to the newer instrument. 

1-14. In addition to change information, the sup- 
plement may contain information for correcting 
errors in the manual. To keep this manual as cur- 
rent and accurate as possible, Hewlett-Packard 
recommends that you periodically request the 
latest Manual Changes supplement. The supple- 
ment for this manual is identified with this 
manual’s print date and part number, both of 
which appear on the manual title page. Com- 
plementary copies of the supplement are available 
from Hewlett-Packard. 

1-15. For information concerning a serial 
number prefix that is not listed on the title page or 
in the Manual Changes supplement, contact your 
nearest Hewlett-Packard office. 




Figure I -2. Typical Serial Number Plate 



1-16. DESCRIPTION 

1-17. The Model 8445B Automatic Preselector is 
designed to complement the Model 85 55 A Spec- 
trum Analyzer RF Section. The Standard Preselec- 
tor covers the frequency range of dc to 18 GHz. 
When used with the 8555A Spectrum Analyzer, the 
Preselector functions to reduce or eliminate signal 
intermodulation, in addition to multiple and 
spurious responses. The Standard Preselector has 
a fixed frequency low-pass filter for the dc to 1.8 
GHz frequency range, and a voltage tuned filter, 
using a YIG (yttrium-iron-garnet) crystal as a reso- 
nant tuning circuit in the RF signal path, for the 
frequency range of 1 .8 to 18 GHz. When used with 
the 8555A/8552/140 Spectrum Analyzer system, 
the YIG filter is a swept selective filter that tracks 
the frequency of the analyzer as the analyzer 
sweeps across its selected range. The YIG filter is 
electronically tuned by sweep voltage and band 
code signals from the analyzer. In addition to its 
primary function as a Preselector, the YIG filter 
may be used as a manually or electronically tuned 
bandpass filter. 

1-18. The YIG filter may be tuned remotely with 
an external sweep voltage, or it may be tuned 
manually with the front panel controls (Option 
002). A Digital Panel Meter (Option 003) normally 
indicates the Spectrum Analyzer center frequency. 
In the remote or manual control modes, however, 
the frequency indicated by the Digital Panel Meter 
(DPM) is that to which the YIG filter is tuned, 

1-19. OPTIONS 

1-20. The Standard 8445B. An Automatic 
Preselector consisting of a YIG-tuned tracking 
filter operating between 1.8 and 18 GHz, and a dc 
to 1.8 GHz low-pass filter. The input and output 
ports of the instrument are Type N coaxial connec- 
tors. Included is an HP 08445-20022 rigid coaxial 
cable for connection of the 8445B output to an 
8555A Spectrum Analyzer when the preselector is 
mounted above the 8555A with a joining bracket 
kit. For other mounting configurations, order 
8445B Option 005 to delete the HP 08445-20022. 
Then select the appropriate cable indicated in 
Table 1-4. 

1 -21 . Option 001 . The standard Type N input 
and output port connectors are replaced with 
APC-7® connectors. An HP 08445-20050 inter- 



®APC-7 is a registered trademark of the Bunker Ramo 
Corporation. 
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connect cable (with APC-7 connectors) is included 
in place of the HP 08445-20022 cable. An 8445B 
Option 001 must be used with an 8555A Option 
001 which has an APC-7 RF Input connector. (An 
APC-7 terminated RF interconnect cable can be 
ordered from Table 1-4. Order Option 005 to 
delete the standard Type N interconnect cable.) 



1-22. Option 002. A front panel MODE 
switch and two MANUAL TUNE controls are add- 
ed to the Automatic Preselector to provide selec- 
tion of manual tuning, automatic tuning, and 
remote tuning of the YIG-tuned filter, or substitu- 
tion of a 1.8 MHz low-pass input filter. 



1-23. Option 003. A digital readout of the 
center frequency of the spectrum analyzer is 
displayed by a digital panel meter (DPM) on the 
front panel of the preselector. The DPM indicates 
the frequency of the YIG-tuned filter when voltage 
fed to the REMOTE input BNC connector is used 
to control the YIG, 



1-24. Option 004. The 1 .8 GHz low-pass filter 
is deleted. 



1-25. Option 005. Deletes the Joining Bracket 
Kit (HP 5060-8543) and the RF cable (HP 08445- 
20022 or HP 08445-20050) that would have been 
supplied with the instrument. 



1-26. ACCESSORIES SUPPLIED 

1-27. Table 1-3 lists the accessories supplied with 
the Preselector. The accessories supplied are for a 
standard installation which provides for the 
Preselector to be mounted on an 8555A Spectrum 
Analyzer and fastened with a joining bracket kit. 
A different mounting installation will require a 
different RF cable to connect between the 
Preselector output and the Spectrum Analyzer in- 
put (Figure 1-3). The power cable supplied with the 
instrument is selected at time of shipment. Selec- 
tion is based on shipping destination. Figure 2-2 il- 
lustrates the different power cable connectors that 
are currently available. 

1-28. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED 

1-29. The Automatic Preselector is intended for 
use with the 8555A Spectrum Analyzer System. 
This includes an 8555A RF Section, an 8552 series 
IF Section, and a 140 or 141 series Display Section. 



Table 1-3. Accessories Supplied 



HP Part Number 


Name 


Description 


* 


Line Power Cable 


7-1/2 feet, 3 -wire Ac, Line Cord 


08445-20022 


RF Interconnect Cable 


Rigid Coaxial Cable, Connects Preselector RF 
output to Spectrum Analyzer RF Input. Type 
N connectors- 


0844S -60007 


Interconnect Cable 


20-inch Control Cable, interconnects Preselector 
with Spectrum Analyzer. 


5060-8543 


Joining Bracket Kit 


Hardware and parts for strapping Preselector to 
Spectrum Analyzer. 


paragraph 2-10 and Figure 2-2. 

paragraph 1-25 and Figure 1-3; item not supplied with Option 005, 
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1-30. EQUIPMENT AVAILABLE 

1-31. The rigid RF Interconnect cable used to 
couple a Preselector to a Spectrum Analyzer is il- 
lustrated in Figure 1-3, Standard Preselectors are 
made to operate above the Spectrum Analyzer. 
The possible mounting configurations, connector 
types, dimensions and part numbers are indicated 
in Table 1-4. For information regarding RF Inter- 
connect cables used when the Preselector is 
mounted BELOW the Spectrum Analyzer, contact 
your local Hewlett-Packard Sales Office. 



1-32. A Rack Mounting Kit is availabe to install 
the 8445B in a 19-inch rack, Rack Mounting Kits 
may be obtained through your nearest Hewlett- 
Packard office. Order Part Number 5060-8739. 



1-33. RECOMMENDED TEST EQUIPMENT 

1-34. Table 1-5 lists the test equipment and ac- 
cessories required to check, adjust and repair the 
Preselector. If substitute equipment is used it must 
meet the Minimum Specifications listed. 




Figure 1-3. RF Interconnect Cable W1 



Table 1-4. RF Interconnect Cable Information 







Dimension of 




Preselector Analyzer 


Connector 


"X", Figure 1-3 


HP Part 


Type 


Inches 


Cm 


Number 


With feel on Preselector 


N 


4.72 


11.99 


08445-20042 


With feet on Preselector 


APC-7 


4.72 


11.99 


08445-20043 


Rack Mounted 


N 


4.58 


11.63 


08445-20046 


Rack Mounted 


APC-7 


4.58 


11.63 


08445-20047 


With Joining Bracket Kit 


N 


4.36 


11.07 


08445-20022* 


With Joining Bracket Kit 


APC-7 


4.36 


11.07 


08445-20050** 


Cable supplied with instrument. 

** Cable supplied with Option 001 instruments. 
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Table 1-5. Test Equipment and Accessories (1 of 2) 



Item 


Minimum Specifications 


Suggested Model 


Use* 


Frequency Comb 
Generator 


Frequency markers spaced 1,10,100 MHz apart; 
usable to 8 GHz 
F r e quency Accu racy : ±0.01% 

Output Amplitude: > —40 dBm to 2 GHz 


HP 8406A 


A,T 


Signal Generator 


Frequency Range : L8 -4 .0 GHz 
Frequency Accuracy: ±1% 
Output Amplitude: >+5 dBm 
Output Impedance: 50 ohms 


HP8616A 


P 


Sweep Oscillator 


Frequency Range: 2*0-18 GHz 
Output Amplitude: >-5 dBm 
Output Impedance: SO ohms 


HP 8620 A with 86290 A; 
or 8620C with 
86290A/B 


P.A 


Digital Voltmeter 


Voltage Accuracy : ±0,01% of reading +0.01% 
of range 

Resolution: ±1 mV @10 volts 
Overrange: 50% 

Inp'ut Impedance: 10 megohms 


HP 3480B with 
HP 3484A 


A,T 


Oscilloscope with 
10:1 Divider Probes (2) 


Frequency Range: DC to 50 MHz 
Time Base: 1 Ms/div to 10 ms/div 
Time Base Accuracy: ±3% 

Dual Channel, Alternate Operation 
Ac or dc Coupling 

External Sweep Mode Voltage Accuracy: ±3% 
Sensitivity : 0*005 V/div 


HP ISO A with 
HP 1801 A and 
HP 1821 A 
HP 10004 


T 


Power Meter 


Frequency Range: 0.01— 18*0 GHz 
Accuracy: ±1% 

Power Range: —20 to +10 dBm 


HP 435 A with 
HP8481A 


P 


Power Supply 
Dual Dc 


Output Voltage: Variable, 0-20 Vde 
Output Current: 0-300 mA 
Meter Accuracy: 3% 

Control: Fine adjustment 


HP 6205 B 


p,a,t 


I *A = Adjustments; T = Troubleshooting; P = Performance 
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Table 1-5. Test Equipment and Accessories (2 of 2} 



Item 


Minimum Specifications 


Suggested Model 


Use* 


DC Volt -ohm- 
Ammeter 


Voltmeter 

Voltage Range : 1 mV— 300mV 
Accuracy: ±1% 

Input Resistance : 1 0 megohms 
Ammeter 

Current Range: 1 juA-1 A 
Accuracy: ±2% 

Ohmmeter 

Resistance range: 1 ohm- 100 megohm 
Accuracy: ± 5 % reading at center scale 


IIP412A 


T 


Spectrum Analyzer 


Frequency Range : 0 .0 1 — 1 8 GHz 
Frequency Response: <± 2.0 dB 


HP 8555 A with 
HP 8552 and HP 14!T 


P,A,T 


AC Voltmeter 


Voltage Accuracy: ±2% of full scale 
Voltage Range: 300 Vac full scale 
Input Impedance: 10 megohms 


HP427A 


A 


Variable Voltage 
Transformer 


Voltage Range: 102— 127 Vac 


General Radio W5MT3 A 
or Superior Electric UCIM 


A 


Coaxial Cable 


Male BNC connectors, 44 inches long with 
alligator clips 


HP 10501 A with 
aUigator clips 


P.A 


Frequency Meter 


Frequency Range: 2-18 GHz 
Overall Accuracy: 02% 


HP 536A/537A/P532A 


A 


Swept Frequency 
Response Test Set 


Sensitivity: 5 dB/div 
Blanking: 0-5 V gate 
V ertical Input Imp edance : 7 5 K o hm 


HP 8755B with 
180D Opt. 807 Display, 
1 1664D Detector and 
1 1665 A Modulator 


A 


6 dB Coaxial 
Attenuator 


Frequency Range: Dc— 18 GHz 


HP8491BOpt.006 


A 


10 dB Coaxial 
Attenuator 


Frequency Range: Dc-18 GHz 


HP8491BOpt.010 


A 


Adapter 


APC-7 to Type N male 


HP 1 1525 A 


A 


Clip-on Milliammeter 


Dc Current Range: 1 mA-lOA 
Accuracy : ±3% of full scale 


HP428B 


T 


*A = Adjustments; T = 1 


troubleshooting; P = Performance 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION 

2-2. This section includes information on initial 
inspection, preparation for use, storage and ship- 
ment of the HP Model 8445 B. 

2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. 
If the shipping container or cushioning material is 
damaged it should be kept until the contents of the 
shipment have been checked for completeness and 
the instrument has been checked mechanically and 
electronically. The contents of the shipment 
should be as shown in Figure 1-1. Procedures for 
checking electrical performance are given in Sec- 
tion IV. For an abbreviated electrical performance 
test, refer to paragraph 4-1 5. If the contents are in- 
complete, if there is mechanical damage or defect, 



or if the instrument does not pass the electrical per- 
formance test, notify the nearest Hewlett-Packard 
office. If the shipping container is damaged, or the 
cushioning material shows signs of stress, notify 
the carrier as well as the Hewlett-Packard office. 
Keep the shipping materials for carrier’s inspec- 
tion. The HP office will arrange for repair or 
replacement without waiting for claim settlement. 

2-5. PREPARATION FOR USE 

2-6. Power Requirements 

2-7 . The Model 8445B requires a power source of 
100, 120, 220, or 240 VAC -i-5% - lO'^'o, 48 to 440 
Hz single phase. (440 Hz operation requires a 
special HI 6 440 Hz fan modification. Contact 
your nearest HP representative.) Power consump- 
tion is less than 1 10 volt-amperes. 




ASSEMBLY A6 



operating voltage is shown in module window. 




SELECTION OF OPERATING VOLTAGE 

1, Disconnect power cord and slide cover to left to gain access 
to fuse compartment. 

Z Remove line fuse by pulling outward on FUSE PULL. 

3» To select operating voltage: 

Rotate FUSE PULL to left and remove PC board 
With long nose pliers. 

b. Orient PC board so that desired voltage marking is 
on top left-hand $ide« 

c. Push PC board firmly into its slot* 

4, Rotate FUSE PULL back to its normal position and insert 
fuse in holder* Be sure to use die correct fuse value* 



Figure 2-1. Line Voltage Selection 
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2-8. Line Voltage and Fuse Selection 



2-9. Select the line voltage and fuse as follows: 

a. Measure the ac line voltage. 



b. Refer to Figure 2-1. At the instrument’s rear 
panel power line module, select the line 
voltage (lOOV, 120V, 220V, or 240V) closest 
to the voltage you measured in step a. Line 
voltage must be within -I- 5% or — 10% of the 
voltage setting. 



c. Make sure the correct fuse is installed in the 
fuse holder. The required fuse rating for each 
line voltage selection is indicated at the power 
module. 



d. Connect the ac power cord to the instrument 
ac power receptacle. 

2-10. Power Cable 



2-11. In accordance with international safety 
standards, this instrument is equipped with a 
three-wire power cable. When connected to an ap- 
propriate power line outlet, this cable grounds the 
instrument cabinet. Figure 2-2 shows the styles of 
mains plugs available on power cables supplied 
with HP instruments. The numbers shown with the 
plugs are part numbers for complete power cables. 



WARNING~| 

The protection provided by ground- 
ing the instrument may be lost if any 
power cable other than the 3- 
pronged type is used to couple the 
ac line voltage to the instrument. 



2-12. Mating Connectors 



2-13. A list of possible connectors on the front 
and rear panels of the Model 8445E is given in 
Table 2-1. 



2-14. Operating Environment 

2-15. The operating environment should be 
within the following limits: 

Temperature Oto55°C 

Humidity <95% relative 

Altitude. . . <4572 meters { 1 5,000 feet) 



2-16. A forced-air cooling system is used to 
reduce operating temperatures in the instrument. 
The air intake and filter are located on the rear of 
the instrument; warm air is exhausted through the 
side panel perforations. When operating the in- 
strument, choose a location that provides at least 
three inches of clearance around the rear and sides. 

2-17. Installation Instructions 



2-18. When used with the Spectrum Analyzer, 
the Preselector should be both mechanically and 
electrically connected to the Spectrum Analyzer. 
The preferred mounting configuration is with the 
Preselector mounted on top of and secured to the 
Spectrum Analyzer. A joining bracket kit is sup- 
plied to secure the Preselector to the analyzer. A 
rigid coaxial cable (for the preferred mounting 
configuration) is supplied to connect the OUTPUT 
on the Preselector to the INPUT connector of the 
Spectrum Analyzer. For mounting installations 
other than the preferred configuration refer to 
Figure 1-3 and Table 1-4 for cable information. 



2-19. Bench Operation 



2-20. The instrument cabinet has plastic feet and 
a foldaway tilt stand for convenience in bench 
operation. The tilt stand raises the front of the in- 
strument for easier viewing of the control panel, 
and the plastic feet are shaped to make full-width 
modular instruments self-aligning when stacked. 



2-21. Rack Mounting 



2-22. A rack mounting kit (HP Part Number 
5060-8739) is available for installing the 8445B in a 
19-inch rack. The kit contains all the necessary 
hardware and installation instructions. Installa- 
tion instructions are also given in Figure 2-3. 
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Plug Type 


HP Part 
Number 


C 

D 


Plug Description 


Length 
cm (inches) 


Color 


Country 
of Use 


250V 


8120-1351 


0 


Straight *BS1363A 


229 (90) 


Mint Gray 


United Kingdom, 




8120-1703 


6 


90° 


229 (90) 


Mint Gray 


Cyprus, Nigeria, 


1 ^ 1 












Rhodesia, 


f Z \ 












Singapore, South 


[ D a \ 
\L 












Africa, India 


250V 


8120-3169 


0 


Straight *NZSS198/ASC1 12 


201 (79) 


Gray 


Australia, 




8120-0696 


4 


90° 


221 (87) 


Gray 


New Zealand 


\ I 














\L ^ 














250V 


8120-1689 


7 


Straight *CEE7-Y11 


201 (79) 


Mint Gray 


East and West 




8120-1692 


2 


90° 


201 (79) 


Mint Gray 


Europe, Saudi 














Arabia, Egypt, 


i 0 E O 1 
V 












South Africa, 
India, (unpol- 
arized in many 
nations) 


125 V 


8120-1348 


5 


Straight *NEMA5-15P 


203 (80) 


Black 


United States, 




8120-1398 


5 


90° 


203 (80) 


Black 


Canada, Japan 


fo\ 


8120-1754 


7 


Straight *NEMA5-15P 


91 (36) 


Black 


(lOOVor 200V), 


8120-1378 


1 


Straight *NEMA5-15P 


203 (80) 


Jade Gray 


Mexico, Philip- 


r ^ \ 

/ Hki I n I 


8120-1521 


6 


90° 


203 (80) 


Jade Gray 


pines, Taiwan 


|UN LU 1 


8120-1676 


2 


Straight *NEMA5-15P 


91 (36) 


Jade Gray 


250V 


8120-2104 


3 


Straight *SEV101I 
1959-24507 
Type 12 


201 (79) 


Gray 


Switzerland 


X o \ 














CO E o> 




























220V 


8120-1957 


2 


Straight *DHCK 107 


201 (79) 


Gray 


Denmark 




8120-2956 


3 


90° 


201 (79) 


Gray 




[ ^ \ 
So Or^ 

V 















Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for 
complete cable including plug. 

E = Earth Ground; L = Line; N = Neutral 



Figure 2-2. AC Power Cables and Plugs 



2-3 



Installation 



Model 8445B 




Figure 2-3. Preparation for Rack Mounting 



2.28. STORAGE AND SiHIPMENT 
229. Environment 

2-30, The instrument should be stored in a clean 
dry environment. The following environmental 
limitations apply to both storage and shipment: 

Temperature -40 to -)-75°C 

Humidity <95% relative 

Altitude. . . <7620 meters (25,000 feet) 



2*31. Packaging 

2-32. Originai Packaging. Containers and 
materials identical with those used in factory 
packaging are available through Hewlett-Packard 
offices. If the instrument is being returned to 
Hewlett-Packard for servicing, attach a tag in- 
dicating the type of service required, return ad- 
dress, model number, and full serial number. 
Also, mark the container FRAGILE to ensure 
careful handling. In any correspondence, refer to 
the instrument by model number and full serial 
number. 



2-23. MODIFICATIONS REQUIRED 



2-24. Display Sections 



2-33. Other Packaging. The following 
general instructions should be used for repackag- 
ing with commercially available materials: 



2-25. HP Model MOT Display Sections with 
serial prefix 1105A and below, HP Model 141T 
Display Sections with serial prefix 1047 A and 
below, all HP Model 140S/141S Display Sections 
and all HP Model 140-series Oscilloscope Main- 
frames require modification for Preselector com- 
patibility (refer to Table 2-2). The modification 
consists of adding a cable assembly to the Display 
Section. This cable connects between the Auxiliary 
“B” output connector on the rear panel of the 
855 5 A RF Section and the rear panel of the 
Display Section . 



2-26. 8555A RF Section 

2-27. Spectrum Analyzer RF Sections with Serial 
Prefixes 1232A and below must be modified 
for compatibility with 8445B Option 003 in- 
struments. (See Appendix A.) 



a. Wrap the instrument in heavy paper or 
plastic. (If shipping to a Hewlett-Packard of- 
fice or service center, attach a tag indicating 
the type of service required, return address, 
model number, and full serial number.) 

b. Use a strong shipping container. A 
double-wall carton made of 350-pound test 
material is adequate. 

c. Use enough shock-absorbing material (3-to 
4-inch layer) around all sides of the instru- 
ment to provide a firm cushion and prevent 
movement inside the container. Protect the 
control panel with cardboard. 

d . Seal the shipping container securely. 

e. Mark the shipping container FRAGILE to 
ensure careful handling. 
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Table 2-1. Model 8445B Mating Connector 



Connector 


Industry Identification 


HP Part Number 


Alternate Sources 


J1 INPUT 


Type N, male connector, 
UG-21G/U 


125043882 


Amphenol 

Bendix 

Specialty Connector 




(Option 001) Type APC-7® 

connector 


1250-1183 


Amphenol 


J2 OUTPUT 


Type N, male connector, 
UG-21G/U 


1250-0882 


Amphenol 

Bendix 

Specialty Connector 




(Option 001) Type APC-7® 
connector 


1250-1183 


Amphenol 


J4 REMOTE 
input 


Type BNC, male connector, 
UG-88/U 


1250-0256 


Amphenol 

Bendix 

Specialty Connector 


JS Interconnect 
cable connector 


R&P Series, 17 contact, 
female connector 


1250-1286 


Cannon 

Cinch 


©APC-7 is a registered trademark of the Bunker Ramo Corporation. 



Table 2-2. Modification of Display Sections for Preselector Compatibility 



Modification Kit 
HP Part Number 


Display Section 


HP IVIodel Number 


Serial Prefix 


00140-69505* 


HOT 


1105 A and below 




HIT 


1047A and below 




HOS/HIS (Option TG-1) 


All 


00140-69504** 


HOS/HIS (except Option TG-1 Instruments) 


All 



^Included with 8445B Option 100. 
Included with 8445B Option 200. 
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SECTION III 
OPERATION 



3-1. INTRODUCTION 

3-2. This section describes the operation of the 
I 8445 B Automatic Preselector with an HP 

I 8555A/8552/140 Spectrum Analyzer system. It 

describes front and rear panel controls and con- 
[ nectors, and outlines operation of the system. 

I 3-3. SPECTRUM ANALYZER PRESELEC- 

TION 

I 34. The 8555A Spectrum Analyzer RF Section 

[ has a 2.0 1 to 4.4 GHz YIG-tuned first local oscillator 

I (LO), and selects either a 550 or 2050 MHz first 

[ IF, depending on the frequency band in use. 

I 3-5 . The untuned input circuitry of the 8555A ac- 

[ cepts any signals from 10 MHz to over 18 GHz. 

f These signals are mixed with the first LO’s har- 

r monies as well as with its primary frequency. Iden- 

tifying the several signals displayed as a result of 
this mixing can sometimes be a problem. With the 
r 8445B Automatic Preselector, however, signal 

r identification is greatly facilitated because the 

Preselector removes unwanted signals from the 
I CRT display. 

!, 3-6. The standard Preselector uses a low-pass 

filter for preselection in the frequency range of dc 
I to 1.8 GHz. For the frequency range of 1.8 to 18 
GHz, preselection is accomplished with a YIG 
I resonator employed as a tunable, 30 MHz 

' (nominal bandwidth), microwave filter. Tuning 

; voltage for the YIG filter is derived from the 

i voltage that drives the YIG first LO in the 8555A 

; RF Section. Since the Preselector tracks the Spec- 

trum Analyzer tuning, virtually all image, multi- 
ple, and spurious responses are eliminated from 
the display. 



CAUTION 



Installation of a coaxial attenuator 
or a coaxial isolator at the Preselec- 
tor INPUT is recommended when 
operating with signal sources that 
are not capable of absorbing their 
own refiected power. Any signals 
outside the passband of the Pre- 
selector input will be reflected back 
to the source. 



3-7. Multiple responses occur when the local 
oscillator harmonics cause more than one display 
for a single input frequency. For example when a 
9.5 GHz signal is fed to the analyzer RF INPUT, 
responses due to the 5", 3+, 4“, 2+, and 3“ 
appear on the display (see Figure 3-1). Follow 
the signal frequency line for 9.5 GHz across Figure 
3-1 noting the intersections with solid lines 
representing mixing modes. The Preselector tracks 
the selected mixing mode so that responses from 
other mixing modes are not present on the display. 

3-8. When the analyzer first LO is tuned to 3 
GHz (2050 MHz 1st IF), image responses may oc- 
cur at different frequencies. Refer to Figure 3-1. 
Following the 3 GHz local oscillator line up the 
graph, note the intersections with solid lines, 
representing mixing modes. Each of these signals 
will appear at the same place on the CRT, 
although they are products of different mixing 
modes. The Preselector eliminates images by 
allowing only selected frequency band signals to 
enter the analyzer’s RF INPUT, and allowing only 
one mixing mode to be used at a time. 

3-9. Spurious signal responses are caused when 
signals entering the RF INPUT of the analyzer are 
of sufficient amplitude to cause intermodulation 
products. The narrow bandwidth of the Preselec- 
tor YIG filter (30 MHz nominal) acts to eliminate 
spurious signal responses on the display. Input 
signals that are farther apart than the Preselector 
filter bandwidth cannot appear in the analyzer in- 
put at the same time. 



3-10. RECOMMENDED MIXING MODES 

3-1 1 . Table 3-1 lists the frequency ranges that the 
Preselector will track when operating with an 
8555A Spectrum Analyzer. It indicates signal fre- 
quencies from 0.01 - 18 GHz and the recom- 
mended 8555A frequency bands to be used for 
them. Analyzer responses, tracked by the Preselec- 
tor, overlap at the edges of different frequency 
bands. Note the intersection of the n = 3 — tuning 
curves at 4.1 GHz in Figure 3-1. Signals near the 
intersection points can appear in the passband of 
the Preselector from both of these mixing modes. 
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1 %' 



A 






0 - 1.8 

GHz 



2.05 2.5 3.0 3.5 4.1 

LOCAL OSCILLATOR (LO) FREQUENCY 



Responses tracked by Preselector. 

** No scale provided internal mixing on 

n=5+ and n=6± modes. 

O Image responses without Preselector, 

0 Multiple responses without Preselector. 



Figure 3-1, Spectrum Analyzer Tuning Curves 
and Responses 

3-12. PRESELECTOR TRACKING 

3-13. The Preselector tracking with the Spectrum 
Analyzer is governed by the linearity of the 

3-2 



8555A’s YIG Drive sweep voltage versus the first 
LO frequency. Preselector tracking in both 
REMOTE and MANUAL operating modes is af- 
fected by the front panel FREQ OFFSET and 
TRACKING controls. Adjustment of these con- 
trols changes the accuracy of the -l-lV/GHz 
remote tuning and the dial accuracy of the manual 
controls. To adjust FREQ OFFSET and TRACK- 
ING controls for correct REMOTE or MANUAL 
operation, perform the YIG DRIVER AD- 
JUSTMENTS in Section V of this manual. 

3-14. PRESELECTOR BANDWIDTH 

3-15. The YIG filter has a 3 dB bandwidth that is 
typically 20 to 45 MHz depending on the portion 
of the freauencv spectrum in which it is being us- 
ed. Figure 3-2 illustrates a typical 3-dB YIG 
filter passband display at 4 GHz, using a 10 MHz/ 
DIV analyzer sweep. The Preselector is fixed-tuned 
to 4 GHz. The input signal is tuned througli the 
passband. 




Figure 3-2. Typical 3-dB YIG Filter Passband 
Display at 4 GHz with 10 MHzl DIV Sweep 

3-16. PANEL FEATURES 

3-17. Front and rear panel features of the Stan- 
dard, Option 002, and Option 003 8445B 
Automatic Preselectors are described in Figure 
3-3. Front and rear panel views of a Preselector 
connected to the HP 8555A/8552/141T Spectrum 
Analyzer are shown in Figures 3-4 and 3-5. For a 
detailed description of the Spectrum Analyzer 
system controls and indicators, refer to the 
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operating and service manuals for the system in- 
struments. Preselector and Spectrum Analyzer in- 
terconnections are shown on the block and 
schematic diagrams in Section VIII of this manual. 

3-18. OPERATOR’S CHECKS 

3-19. Upon receipt of the instrument, or 
whenever the Preselector is to be used with a dif- 
ferent analyzer, perform the Operator’s Checks 
listed in Figures 3-4 and 3-5. These procedures cor- 
rect minor tracking differences between the 
Preselector and Spectrum Analyzer. 



3-20. OPERATING INSTRUCTIONS 

3-21. General operating instructions are contain- 
ed in Figure 3-3. These instructions will familiarize 
the operator with the basic operating functions of 
the Preselector. Additional operating techniques 
and information are contained in Figures 3-4 and 
3-5. 



3-22. OPERATOR’S MAINTENANCE 

3-23. Operator’s Maintenance involves changing 
or replacing fuses, cleaning the air filter, and 
replacing a defective LINE switch lamp. To 
remove the air filter you will need a Pozidriv 
screwdriver; otherwise, no tools are required. 



3-24. Fuses 

3-25. The primary power fuse is inside the A6 
Power Module assembly on the rear panel of the 
8445 B. A fuse change may be necessary when the 
instrument is moved to a location with a different 
ac line voltage or when the fuse has burned out. 
Figure 2-1 shows how to change or replace the 
fuse. Power Module fuse A6F1 and internal A2 
and A3 assembly fuse information is in Section VI. 

3-26. Air Filter 

3-27. The air filter should be removed, checked, 
and cleaned every three months and, if necessary, 
washed in warm water and detergent. After 
washing, allow the filter to dry for a few minutes 
before reinstalling it. 

3-28. Fan 

3-29. The fan in this instrument is self- 
lubricating and does not require maintenance. 

3-30. Lamp Replacement 

3-31. There is a lamp, DSl, in the white plastic 
lens on the pushbutton for the LINE switch. When 
the switch in ON, the lamp should be lit. Figure 3-6 
shows how to remove and install the lamp. The 
lamp is HP part number 2140-0244. 



Table 3-1. SJS3A Frequency Ranges and Recommended Mixing Modes 



Signal 

Frequancv GHz 


Recommended 
Mixing Modes (n) 


Analyzer 

Frequency Range GHz 


0.01 - 1.8 


1- 


0.01 - 2.05 


1.8 - 3.5 


1-* 


1.50- 3.55 


2.8 - 4.5 


1+* 


2.60- 4.65 


2.8 - 5.5 


2- 


2.07- 6.15 


43 - 5.8 


1+ 


4.11 - 6.15 


4.9 - 9.0 


3- 


4.13-10.25 


6.6 - 9.5 


2+ 


6.17-10.25 


7.3 -13.0 


4- 


6.19 - 14.35 


9.0 -133 


3+ 


8.23 - 1435 


11.0 -18.0 


4+ 


10.29 - 18.00 


'’^Indicates ,550 GHz IF. 2.05 GHz IF used on other bands. 
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8445B FRONT PANEL FEATURES 



STANDARD PRESELECTOR 




PRESELECTOR WITH OPTION 002 




PRESELECTOR WITH OPTION 003 




34 



Figure 3-3. 844 SB Controls, Connectors and Indicators (1 of 3) 
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8445B FRONT PANEL FEATURES 



O LINE-ON/OFF. Controls primary power. 
Lamp lights when switch is energized. Type 
AlHbulb. 



o PRESELECTOR INSERTION LOSS Chart. 

Indicates insertion loss versus frequency. 
Calibration chart extrapolated from point-to- 
point measurements of YIG filter insertion 
loss. FREQ OFFSET control adjusted for 
minimum insertion loss at each test point. 
During power level measurement, Spectrum 
Analyzer LOG REF LEVEL vernier control 
may be adjusted to compensate for the in- 
dicated insertion loss. 



O FREQ OFFSET. Adjusts YIG driver to 
compensate for offset in YIG filter tuning 
caused by residual magnetism in core struc- 
ture. Adjusted to center the YIG filter at 2.0 
GHz for wide-range tracking. Adjusted for 
minimum filter insertion loss during power 
level measurements. (See Figure 3-5.) 



O TRACKING. Adjusts YIG driver gain to 
match linear current-frequency curve of YIG 
filter. Adjusted during operational ad- 
justments at a frequency of 8 GHz. Adjust- 
ment required to match tuning of Preselector 
with tuning of Spectrum Analyzer. Interacts 
with FREQ OFFSET adjustment. (See Figure 
3-5). 



0 INPUT. Type N coaxial connector normally 
provided. Option 001 instruments supplied 
with APC-7 connectors. 



OUTPUT. Type N coaxial connector nor- 
mally provided. Option 001 instruments sup- 
plied with APC-7 connector. See Table 1-3 
for optional rigid coaxial interconnect cables. 



o MANUAL TUNE COARSE— Option 002 In- 
struments. Manual YIG filter frequency 
tune control. Sets YIG filter center frequency 
in manual operating mode. 



O MANUAL TUNE FINE — Option 002 in- 
struments. Fine tune control for YIG filtier 
frequency in manual operating mode. 



0 MODE — Option 002 Instruments. Selects 
Preselector mode of operation. MANUAL — 
YIG filter tuned by front panel controls. 
AUTO — Low-pass filter and/or YIG filter 
selected by control signals from analyzer RF 
Section. YIG frequency tuned by signal from 
RF Section. REMOTE - YIG filter tuned by 
input voltage to BNC connector on rear 
panel. LOW-PASS (except Option (X)4) - 
selects 1.8 GHz low-pass filter. Inhibits Spec- 
trum Analyzer control of Preselector. 



0 DIGITAL PANEL METER Frequency 
Readout - Option 003 Instruments. In- 
dicates center frequency of the YIG filter 
pass-band in Manual or Remote Mode. In 
AUTOMATIC Mode, indicates center fre- 
quency of 8555A Spectrum Analyzer, reads 
zero above 18 GHz or in LOW-PASS Mode. 



Figure 3-3. 8445B Controls, Connectors and Indicators (2 of 3) 
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Operation 



Model 8445B 



8445B REAR PANEL FEATURES 




O Air Intake. Maintain at least 3-inch 
clearance from surrounding objects. 



® Power Module Assembly. 100, 120, 220 
and 240 Vac +5%, - 10%, 48 to 440 Hz 100 
VA max. 



0 Line Input. Connects to external ac power 
supply. 



O Line Voltage Selector Card. Printed cir- 
cuit board used to match the available line 
voltage to the transformer primary. 



O Fuse Extractor and Selector 
Lock. Prevents line voltage selector card 
from being removed until fuse is extracted. 



® Line Input Fuse. Rating of fuse to be used 
is marked on rear panel near the Power 
Module Assembly. 



0 TUNING CONTROL— REMOTE. Input for 
remote tuning voltage to YIG filter. Enabled 
when Spectrum Analyzer is not operating 
(power off), when interconnect cable is 
disconnected or (on Option 002) when the 
mode switch is set to REMOTE. Type BNC 
connector. YIG filter frequency to voltage 
ratio: 1.0 GHz/Volt. 



0 TUNING CONTROL — SPECTRUM 
ANALYZER Input. Input control voltage 
(for selection of YIG or low-pass filter), YIG 
tuning voltage, and band code information. 
Disconnect input cable when using REMOTE 
input to tune YIG filter. 
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Figure 3-3. 8445B Controls, Connectors and Indicators (3 of 3) 



Model 8445B 



Operation 








OPERATOR’S CHECKS 
USING LOW-PASS FILTER 

FRONT VIEW 



REARVIEW 



Figure 3-4. Low-Pass Filter Operation, 10 MHz to 1.8 GHz (1 of 3) 
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Model 8445B 



OPERATOR’S CHECKS 
USING LOW-PASS FILTER 



1 . Check that the Line voltage Selection Card is positioned to correspond to the available line volt- 
age. Refer to the information on Line Voltage Selection in Section II, 

2. Connect interconnect cable between AUX B output on Spectrum Analyzer Display Section and 
TUNING CONTROL-SPECTRUM ANALYZER input on Preselector. 

3. Connect Preselector and Spectrum Analyzer to line voltage source and apply power. 

4. Perform Spectrum Analyzer Operational Adjustments described in Section III of 8555A Spec- 
trum Analyzer RF Section Operating and Service Manual. 



NOTE 

The information below does not apply to an Automatic Preselector 
with Option 004, which deletes the low-pass filter. Adjustments for 
Option 004 instruments are outlined in Figure 3-5. 



5. Set Analyzer LOG/LINEAR switch to LINEAR and rotate LOG REF LEVEL control until 
1 mV/DIV is matched with the lighted index lamp. 

6 . Connect Analyzer CAL OUTPUT to INPUT of Preselector. 

7. Connect rigid coaxial cable between Preselector OUTPUT and Analyzer INPUT. 

8. Note and record low-pass filter insertion loss at 30 MHz. From 7th graticule line from bottom 
of CRT to 5th graticule line represents approximately 3 dB. Low-pass filter insertion loss should 
be< 1 dB. 

9. Remove rigid coaxial cable connecting Preselector OUTPUT to Analyzer INPUT, 

10. Set Analyzer INPUT ATTENUATION to 40 dB . 

11. Set Analyzer LOG/LINEAR control to LOG. 

12. Rotate LOG REF LEVEL control to (H-) 10 dBm. 

13. Set SCAN WIDTH PER DIVISION to 10 MHz and set FREQUENCY control to position 
cursor at 1 .5 GHz on frequency scale. 

14. With INPUT ATTENUATION at 40 dB, connect Analyzer SECOND LO OUTPUT to INPUT. 

15. Center 1.5 GHz LO signal on CRT display. Reduce SCAN WIDTH PER DIVISION to 0,2 MHz, 
keeping signal centered on CRT with FREQUENCY control. 
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Figure 3-4. Low-Pass Filter Operation, 10 MHz to 1.8 GHz (2 of 3) 



Model 8445B 



Operation 



OPERATOR’S CHECKS 
USING LOW-PASS FILTER 

16. Rotate LOG REF LEVEL control fully counterclockwise. 

17. Set LOG/LINEAR switch to LINEAR and adjust LINEAR SENSITIVITY controls for a 7.1 
division display of the 1 .5 GHz signal. 

18. Disconnect cable at Analyzer INPUT and connect it to INPUT connector on Preselector. 

19. Connect rigid coaxial cable between Preselector OUTPUT and Analyzer INPUT, 

20. Note and record low-pass filter insertion loss at 1.5 GHz. From 7th graticule line (from bottom 
of CRT)) to 5th graticule line represents approximately 3 dB. 1 .5 GHz low-pass filter insertion 
loss of <~2.5 dB. 

21. Set LOG/LINEAR switch to LOG. Set LOG REF LEVEL vernier control to compensate for the 
amount of insertion loss indicated in step 20. 

22. The Preselector and Analyzer are now calibrated at 1 .5 GHz. 

23. Remove cable between Preselector INPUT and Analyzer SECOND LO OUTPUT. 

24. Install 50-ohm termination on SECOND LO OUTPUT connector. 

25. Connect signal (10 MHz to 1 .8 GHz) under investigation to INPUT connector of Preselector. 

26. Set LOG REF LEVEL vernier control to compensate for insertion loss using data obtained in 
steps 8 or 20, or the data on the PRESELECTOR INSERTION LOSS chart. 



Figure 3-4. Low-Pass Filter Operation, 10 MHz to 1.8 GHz (3 of 3) 
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OPERATOR’S CHECKS 
USING YIG-TUNED FILTER 
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Figure 3-5. 1.8 to 18 GHz YIG-Tuned Filter Operation (1 of 3) 











Model 8445B 



Operation 



OPERATOR’S CHECKS 
USING YIG-TUIMED FILTER 



1. Check that the Line Voltage Selection Card is positioned to correspond to the available line 
voltage. Refer to information on Line Voltage Selection in Section II. 

2. Connect interconnect cable W3 between AUX B output on Spectrum Analyzer Display Section 
and TUNING CONTROL-SPECTRUM ANALYZER input on Preselector. 

3 . Connect Preselector and Spectrum Analyzer to line voltage source and apply power . 

4. Perform Spectrum Analyzer operational Adjustments described in Section HI of 8555A 
Spectrum Analyzer RF Section Operating and Service Manual. 

5. Connect rigid coaxial cable W1 between Preselector OUTPUT and RF Section INPUT. 

6. Set LOG REF LEVEL to 0 dBm. 

7. Set SCAN WIDTH PER DIVISION to 10 MHz. 

8. Connect a — 30 dBm 2.0 GHz signal to INPUT connector on Preselector. 

9. Select n = l-/IF = 550 MHz frequency BAND and tune Analyzer FREQUENCY control to 
center the 2.0 GHz signal on CRT display. 

10. Reduce SCAN WIDTH PER DIVISION to 0.5 MHz, keeping signal centered on display with 
FREQUENCY control. 

11. Reduce SCAN WIDTH PER DIVISION to 100 kHz; center signal on display with FINE TUNE 
control. 

12. Set LOG/LINEAR switch to LINEAR and LINEAR SENSITIVITY control to 1 mV/DIV. 

13. Adjust Preselector FREQ OFFSET control to center YIG filter passband on the 2 GHz signal 
and maximize signal on CRT display. 

1 4. Set Analyzer LOG/LINEAR control to 10 dB LOG. 

15. Rotate LOG REF LEVEL control to —30 dBm. 

16. Adjust LOG REF LEVEL vernier control to position signal peak on LOG REF LEVEL graticule 
line. 

17. Connect a — 30 dBm 8.0 GHz signal to INPUT connector on Preselector. 

18. Select n = 2 + /IF =2050 MHz frequency BAND on Analyzer, set SCAN WIDTH PER 
DIVISION to 10 MHz, and tune FREQUENCY control to center the 8.0 GHz signal on CRT 
display. 



Figure 3-3. 1.8 to 18 GHz YIG-Tuned Filter Operation (2 of 3) 
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Model 8445B 



OPERATOR’S CHECKS 
USING YIG-TUNED FILTER 



i 19. Reduce SCAN WIDTH PER DIVISION to 0.5 MHz, keeping signal centered on display with 
FREQUENCY control. 

20. Reduce SCAN WIDTH PER DIVISION to 100 kHz; center signal on display with FINE TUNE 
control. 

2! . Set LOG/LINEAR switch to LINEAR and LINEAR SENSITIVITY control to 1 mV/DIV. 

22. Adjust Preselector TRACKING control to maximize signal on CRT display. 

23. If signal is already at maximum, no further adjustment of FREQ OFFSET or TRACKING is 
required, 

24. If signal is not at maximum, repeat steps 7 through 22 until a setting is found which satisfies 
requirements of steps 13 and 22. 

NOTE 

incorrect preselector tracking of the Spectrum Analyzer may be due 
to aging or mlsadjustment of the 8555A YIG Driver Assembly. Follow 
the directions given in Section V of the 8555A Operation and Service 
manual under YIG Driver Adjustments. 

25. To check YIG filter tuning with an external dc voltage, set the —30 dBm signal source to 2.0 
GHz and the 8555A to a band to display this frequency. Disconnect interconnect cable W3 from 
the rear of cither the 8445B or the 8555A. 

26. Apply a positive voltage from a variable dc power supply to the center connection of the 
REMOTE input BNC connector at the rear of the 8445B. Monitor the REMOTE input 
voltage with a voltmeter. The signal on the CRT should peak at +2 volts. (If not, the 
Remote Control Buffer Amplifier, described in Service Sheet 5, should be checked.) 

27. Adjust signal source to 4.0 GHz and vary the dc voltage. The signal should peak on the 
CRT at +4 volts. 



NOTE 

When switching the 8555A INPUT ATTENUATION from 10 dB to 0 
dB, signal level displayed on CRT may not change by 10 dB. This is 
caused by the high mismatch error between the 8445B OUTPUT port 
and the 8555A INPUT port. 
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Figure 3-5. 1.8 to 18 GHz YIG-Tuned Filter Operation (3 of 3} 



Model 8445B 



Operation 




POWER LAMP REPLACEMEI^T 

1. Remove lens by pulling straight out. 

2. Replace lamp, 

3. To replace lens, align guide with notch in receptacle. 



Kf^URLED 
PANEL NUT 



Push straight in. 



Figure 3-6. Power Lamp Replacement 
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Performance Tests 



SECTION IV 
PERFORMANCE TESTS 



4-1. INTRODUCTION 

4 - 2 . The procedures in this section test the instru- 
ment ’s ability to operate in accordance with the 
electrical specifications given in Table 1-1. All the 
tests can be performed without access to the inside 
of the instrument. A simpler operational test is in- 
cluded in Section III under Operator’s Checks. For 
an abbreviated Performance Test, see paragraph 
4-13. 



tor. Connect the Preselector and the Spectrum 
Analyzer to the line voltage source and apply 
power. While the instruments are warming up, 
make the following control settings: 

a. PRESELECTOR {with manual controls 
Option 002): 

MODE AUTO 

b. SPECTRUM ANALYZER; 



4-3. Equipment required for the performance 
tests is listed in the Recommended Test Equipment 
table in Section 1. Any equipment that satisfies the 
critical specifications given in the table may be 
substituted for the recommended model(s). 

4-4. TEST RECORD 

4-5. Results of the performance tests may be 
tabulated on the Test Record at the end of the pro- 
cedures. Tlie Test Record lists all the tested 
specifications and their acceptable limits. Test 
results recorded at incoming inspection can be used 
for comparison in periodic maintenance and 
troubleshooting, and after repairs or adjustments. 

4-6. FRONT PANEL CHECKS 

4-7. Before proceeding to the performance tests, 
the instrument must be adjusted and all controls 
set as specified in the preset adjustment instruc- 
tions in paragraphs 4-8 and 4-9. After the instru- 
ment controls are set, proceed with the front pane! 
checks and adjustments. The instrument should 
perform as called out in the preset adjustment pro- 
cedures before you go on to the performance tests 
(paragraphs 4-17 through 4-20). 

4-8. PRESET ADJUSTMENTS 

4-9. Install Preselector with Spectrum Analyzer. 
Ensure that the line voltage selector is set to corres- 
pond with the available line voltage (refer to Line 
Voltage Selection in Section II). Connect the inter- 
connect cable between the AUX B output on the 
Display Section and the TUNING CONTROL- 
SPECTRUM ANALYZER input on the Preselec- 



BAND 11=1 -/1F=2.05 GHz 

FREQUENCY 30 MHz 

FINE TUNE Centered 

BANDWIDTH 100 kHz 

SCAN WIDTH PER DIVISION 

SCAN WIDTH PER 

DIVISION 10 MHz 

INPUT ATTENUATION 10 dB 

SIGNAL IDENTIFIER OFF 

BASE LINE CLIPPER CCW 

SCAN TIME PER 

DIVISION. 10 MILLISECONDS 

LOG/LINEAR 10 dB LOG 

LOG REF LEVEL 0 dBm 

LOG REF LEVEL Vernier 0 

VIDEO FILTER OFF 

SCAN MODE INT 

SCAN TRIGGER LINE 



c. Connect Spectrum Analyzer CAL OUTPUT 
to its own INPUT. 

d. Adjust FREQUENCY to align LO 
feedthrough signal on the — 3 graticule line. 



e. Check level of 30 MHz signal at CENTER 
FREQUENCY line. Signal level should be 
~ 30 dBm. Perform AMPL CAL Adjustment 
if signal level is incorrect. (See 8555A 
Operation and Sennee Manual.) 



NOTE 

If your 3445B Preselector Is an Op- 
tion 004 Instrument ft does not have 
a low-pass filter, and you can, there- 
fore, disregard steps f through I. 
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Model S445B 



f. Connect Spectrum Analyzer CAL OUTPUT 
to INPUT port on Preselector. 

g. Connect OUTPUT port of Preselector to 
Spectram Analyzer INPUT. 

h. Check level of 30 MHz signal at CENTER 
FREQUENCY graticule line. There should be 
little change in level of the -^30 dBm signal 
through the low-pass in the Preselector. 

i . Select BAND n - 1+ /IF = .550 GHz. Note that 
there is an audible click (from the coaxial 
switches in the Preselector) and the signal 
disappears from the CRT display. 

j. Select BAND n = l -/IF =.550GHz. 

k. Connect a 2.0 GHz, ~30 dBm signal to the 
Preselector INPUT. 



1. Tune Spectrum Analyzer to center the 2.0 
GHz signal on CRT display. 



m. Adjust Preselector FREQ OFFSET to peak 
the 2.0 GHz signal. 

n. Select BAND n = 3-i- and connect a 12 GHz, 
— 30 dBrn signal to the Preselector input. 

o. Tune Spectrum Analyzer FREQUENCY 
control to center the signal on the CRT 
di.splay. 

p. Adjust Preselector TRACKING control to 
maximize the signal level on the CRT display. 

Q. Repeat steps j through p for optimum 
adjustment. 



4-10. PERFORMANCE TESTS 

4-U. The performance tests, given in this sec- 
tion, are suitable for incoming inspection, 
troubleshooting, or preventive maintenance. Dur- 
ing any performance test, all shields and connec- 
ting hardware must be in place. The tests are 
designed to verify published instrument specifica- 
tions. Perform the tests in the order given, and 
record data on test card (Table 4-1) and/or in the 
data spaces provided in each test. 
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4-12. The tests are arranged in the following 
order: 



Paragraph Test Description 

Out-of-Band Rejection 
Low-Pass Filter Insertion Loss 
YIG Filter Insertion Loss 
4-20 Limiting Level (Signal 

Compression) 



4-13. Each test is arranged so that the specifica- 
tion is written as it appears in Table 1-1, Specifica- 
tions. Next, a description of the test and any 
special instructions or problem areas are included. 
Each test that requires test equipment shows the 
test setup and lists the required equipment. Step 1 
of each procedure gives control settings required 
for that particular test. 



4-14. Required minimum specifications for test 
equipment are detailed in Table 1-5. If substitute 
test equipment is used, it must meet the listed 
specifications. 



4 - 15 . ABBREVIATED PERFORMANCE TEST 



4-16. To make sure the Preselector is performing 
properly without testing all of the specifications 
listed in Table I-l, the following procedure is sug- 
gested as an abbreviated performance test: 



a. Perform OPERATOR’S CHECKS in Figure 
3-4 and Figure 3-5, as applicable. 



b. Perform only the following performance 
tests: 



1, Paragraph 4-18, Low-Pass Filter 
Insertion Loss Test. 



2. Paragraph 4-19, YIG Filter Insertion 
Loss Test. 
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PERFORMANCE TESTS 



4-17. OUT-OF-BAND REJECTION TEST 

SPECIFICATION 

For YIG-tuned filter, 1 GHz from center of passband > 70 dB. 

DESCRIPTION 

The YIG filter is tuned to a 3 GHz fixed frequency (either manually, or remotely by applying + 3 Vdc to 
the REMOTE input). A 3 GHz signal is applied through the filter and the power output level measured. 
The signal source is then shifted 1 GHz and the power output level is again measured. The difference be- 
tween the two power levels is the out-of-band rejection for 1 GHz frequency separation. 



DC POWER SUPPLY 






TO "REMOTE" BMC 







AUTQMATtC 

PRESELECTOR 




WT RF 
CARLE 



SIGRAL RENERATOR 



• rsi □ : 


nr 1 1 1 uj ^ @ ^ 

® o oo 


f ° 


CAL 





Figure 4-1. Out-of-Band Rejection Test Setup 



EQUIPMENT: 



H Spectrum Analyzer HP 8555A/8552.A/J41T 

I Signal Generator HP8616A 

I Power Supply^ HP6205B 

I Coaxial Cable (BNC to alligator clips)* Hp 10501 A 







♦Required for Preselectors without manual controls 
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PERFORMANCE TESTS 



4-17. OUT-OF-BAND REJECTION TEST (Cont'd) 

1 . Connect test setup as indicated in figure 4-1 and set controls as follows: 



PRESELECTOR: {without manual controls) 

LINE OFF/ON ON 

Interconnect Cable (W3) Disconnected 

PRESELECTOR: (with manual controls) 

LINE OFF/ON ON 

MODE MANUAL 

MANUAL TUNE COARSE 3 GHz 

MANUAL TUNE FINE OGHz 

POWER SUPPI.Y: 

Output Voltage . • +3 Vdc 

ANALYZER: 

BAND n = 2- 

FREQUENCY 3 GHz 

BANDWIDTH 300 kHz 

SCAN WIDTH PER DIVISION . . 10 MHz 

INPUT ATTENUATION 10 dB 

BASE LINE CLIPPER 12 o’clock 

SCAN TIME PER DIVISION 10 MILLISECONDS 

LOG REF LEVEL 0 dBm 

LOG/LINEAR lOdBLOG 

VIDEO FILTER 10 kHz 

SIGNAL GENERATOR: 

FREQUENCY 3 GHz 

ATTENUATION OdBm 

ALC CAL OUTPUT 0 dBm (on meter) 



2 . Adjust Signal Generator frequency to place the signal in the center of the Preselector passband, as 
indicated by maximum signal level displayed on the CRT. 

3. Adjust Spectrum Analyzer FREQUENCY control to center signal on CRT display. 

4. Record Signal Generator frequency. 

5. Adjust Spectrum Analyzer LOG REF LEVEL Vernier control to set signal peak at LOG REF line ot 
CRT. 

6. Disconnect RF interconnect cable W1 from Spectrum Analyzer input. Disconnect Signal Generator 
from Preselector input and connect it to Spectrum Analyzer input. DO NOT CHANGE amplitude 
controls on Spectrum Analyzer or Signal Generator. 

7. Tune Generator to a frequency 1 GHz above that recorded in step 4 above. Record frequency. 
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PERFORMANCE TESTS 



4-17. OUT-OF-BAND REJECTION TEST (Cont'd) 

8. Tune Spectrum Analyzer to frequency of Signal Generator. 

9 . Center Signal Generator signal on CRT display . 

10. Reduce Spectrum Analyzer BANDWIDTH to 30 kHz and SCAN WIDTH PER DIVISION to 0.5 
MHz. Center signal on CRT display with FINE TUNE control. 

11. Reconnect Signal Generator output to Preselector input. Reconnect interconnect cable W1 between 
Spectrum Analyzer input and Preselector output. 

12. Note and record signal level. Signal should be at least 70 dB below the reference level set in step 5. 

Out-of-Band Rejection____ dB 



4-18. LOW-PASS FILTER INSERTION LOSS TEST (Omit for Instruments with Option 004) 
SPECIFICATION 

Low-Pass Filter Insertion Loss; DC - 1 .8 GHz <2.5 dB. At 2.05 GHz > 50 dB. 

DESCRIPTION 

Insertion loss is measured at the high end of the filter’s operating range (1.8 GHz) by applying a 
known input power level and measuring the output power level. Filter rejection at 2.05 GHz is 
measured in the same manner. 



AUTOMATIC PRESELECTOR 



SIGKAL GENERATOR 
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Figure 4-2. Insertion Loss Test Setup, Dc~L8 GHz 
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4-1S. LOW-PASS FILTER INSERTION LOSS TEST (Omit for Instrument With Option 004) (Cont'd) 

EQUIPMENT: 

Spectrum Analyzer HP 8555A/8552A/141T 

Signal Generator HP 8616A 



1 . Connect test setup as indicated in Figure 4-2 and set controls as follows: 

PRESELECTOR: 

LINE OFF/ON ON 

ANALYZER: 

BAND 

FREQUENCY 

BANDWIDTH 

SCAN WIDTH PER DIVISION 

INPUT ATTENUATION 

BASE LINE CLIPPER 

SCAN TIME PER DIVISION . 

I.OG REF LEVEL 

LOG/LINEAR 

VIDEO FILTER 

SCAN MODE 

SCAN TRIGGER 

POWER 



SIGNAL GENERATOR: 

LINE On 

RF On 

ALC On 

FREQUENCY 1800 MHz 

ATTENUATION 10 dB 



2. Center L8 GHz signal on CRT display with FREQUENCY control. Set TUNING STABILIZER to 
ON and reduce SCAN WIDTH PER DIVISION to 100 kHz. Center signal on CRT display with FINE 
TUNE control. 

3. Adjust Signal Generator CAL OUTPUT (861 6A only) level for an indicated —20 dBm on CRT 
display. 

4. Connect Signal Generator output to Preselector INPUT. 

5. Connect Preselector OUTPUT to Analyzer INPUT. 

6. Note and record insertion loss. Insertion loss should not exceed 2.5 dB. 

<2.5 dB clB 

7 . Repeat steps 2 through 5 using 2050 MHz, 

8 . Insertion loss should be > 50 dB. 

>50 dB dB 



n = J ~/IF = 2.05 GHz 

1.8 GHz 

300 kHz 

10 MHz 

10 dB 

9 o’clock 

10 MILLISECONDS 

— 20 dBm 

lOdBLOG 

10 kHz 

INT 

AUTO 

ON 
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PERFORMANCE TESTS 



419. YIG FILTER INSERTION LOSS TEST 

SPECIFICATION 

Tracking Filter Insertion Loss: 1.8 — 12 GHz, <8dB; !2 — 18 GHz, < 10 dB. (Option 002 oiilv; 1.8 — 12 
GHz, <7dB; 12 ~ 18 GHz, <8dB.) 

DESCRIPTION 

YIG filter insertion loss is measured at fixed frequency points by applying a known signal level, tuning the 
YIG filter passband to the signal and measuring the power out the filter output port. Perform the 
Operator’s Check in Figure 3-5 prior to performing the test below. The Operator’s Check .sets the FREQ 
OFFSET and TRACKING controls. The YIG filter is tuned by applying a voltage to the REMOTE input. 
Voltage-to-frequency tuning ratio is -H 1 GHz/volt. The Preselector FREQ OFFSET control is used as a 
fine tuning control. 



DC POWER SUPPLY 



SWEEP OSCILLATOR 



POWER METER 




Figure 4-3. Insertion Loss Test Setup, 1, 8—18 GHz 



EQUIPMENT: 



Power Meter & Power Sensor HP 435A/8481 A 

Spectrum Analyzer. HP 8555A/8552A/I41T 

Sweep Oscillator HP 8620A/86290A 

Power Supply HP 6205B 

Coaxial Cable (BNC to alligator clips) HP 10501 A 

Coaxial Attenuator, 10 dB HP 849 IB Option 010 
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4-19. Y!G FILTER INSERTION LOSS TEST (Cont'd) 

I . Connect test setup as indicated in Figure 4-3 and set the controls as follows: 



PRESELECTOR: (with manual controls) 

LINE OFF/ON ON 

MODE REMOTE 

PRESELECTOR: (without manual controls) 

LINE OFF/ON 

Interconnect Cable (W3) Disconnected 

POWER SUPPLY: 

Output Voltage + 4.0 Vdc 

SWEEP OSCILLATOR: 

LINE ON 

CW frequency 4.0 GHz 

CW Pushbutton Depressed 

ALC INT 

RF ON 

POWER LEVEL 12 o’clock 

ANALYZER: 

BAND n = 2- 

FREQUENCY 4.0 GHz 

SCAN WIDTH PER DIVISION 10 MHz 

INPUT ATTENUATION 10 dB 

BASE LINE CLIPPER 9 o’clock 

SCAN TIME PER DIVISION 10 MILLISECONDS 

LOG REF LEVEL -20 dBm 

LOG LINEAR SWITCH 10 dB LOG 

VIDEO FILTER OFF 

SCAN MODE INT 

SCAN TRIGGER AUTO 

POWER ON 



2. Connect BNC fitting of coaxial cable to REMOTE input on Preselector. 

3 . Connect center conductor of coaxial cable to “ + ” terminal on Power Supply. 

4. Connect outer conductor of coaxial cable to “ - ” terminal on Power Supply. 

5 . Connect Sweep Oscillator RF Output to Spectrum Analyzer INPUT. 

6. Reduce Spectrum Analyzer SCAN WIDTH PER DIVISION to I MHz. Center signal on CRT display 
with FREQUENCY control. 
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4-19. Y!G FILTER INSERTION LOSS TEST (Cont'd) 



7. Set SIGNAL IDENTIFIER switch to ON. Perform signal identification (see 8555 A Manual) to ensure 
signal displayed is result of n = 2 - mixing mode. Set SIGNAL IDENTIFIER switch to OFF. 

8. Adjust Sweep Oscillator POWER LEVEL and/or Analyzer LOG REF LEVEL Vernier for a 
convenient signal level. 



9. Disconnect 10 dB attenuator from Spectrum Analyzer, Connect Power Meter and Power Sensor to 10 
dB attenuator and measure power level. Record signal power level. 

dBm 

10. Connect Sweep Oscillator RF output with 10 dB attenuator to Preselector INPUT. 

1 1 . Install rigid coaxial cable W 1 between Preselector OUTPUT and Spectrum Analyzer INPUT. 

12. Adjust Power Supply Vernier voltage control for maximum signal level indication on CRT display. 



NOTE 

Tuning rate is critical. The frequency tuning of the Preselector passband 
is changed at a rate of 1 MHz/mV. 



13, Adjust FREQ OFFSET for maximum signal level on CRT display. 

14. Record signal level. 

dBm 



15. Subtract level recorded in step 9. 

16. Record insertion loss at 4 GHz. Insertion loss should be < 8 dB at 4 GHz. 



dB 



dB 

17. Repeat the above procedure at selected frequency points to 18 GHz. See specifications for acceptable 
limits of insertion loss. 



4-20. LIMITING LEVEL TEST 

SPECIFICATION 

> + 5 dBm for < 1 dB signal compression. 
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4 20. UMITING LEVEL TEST (Cont'd) 

DESCRIPTION 

Y!G filter compression is checked at the low frequency end of the operating range (point of maximum filter 
compression). Compression is measured by applying a - 5 dBm signal to the filter input; the power level at 
the filter output is measured to establish a reference level. The input power level is increa.sed by 10 dB and 
tire output level is checked for a corresponding increase. In the actual test, a 10 dB fixed attenuator is 
switched from between the signal source and filter to the filter output. Using this procedure, any cliange in 
output level would be due to compression and not to errors in the measurement test setup. 



DC POWER SUPPI.V 



POWER 

SE»S0R 




Figure 4-4. YIG Filter Signal Compression Test Setup 



EQUIPMENT: 



Power Meter & Power Sensor 

Power Supply 

Signal Generator 

Coaxial Attenuator, 10 dB . . 



HP435A/8481A 

HP6205B 

HP8616A 

HP 849 IB Option 010 



1 . Connect test setup as indicated in Figure 4-4 and set the controls as follows: 



PRESELECTOR: 

LINE OFF/ON ON 

POWER SUPPLY: 

Output Voltage 1.8 Vdc 
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PERFORMANCE TESTS 



4-20. UMITING LEVEL TEST (Cont'd} 



SIGNAL GENERATOR: 

LINE 

RF 

ALC 

FREQUENCY. . . 

POWER METER: 

LINE 

RANGE 



On 

On 

On 

1800 MHz 



. . . ON 
~ 5 dBm 



2. Adjust Signal Generator output level for an indication of ~ 5 dBm on Power Meter. 

3. Connect Signal Generator output through the 10 dB attenuator to Preselector INPUT. 

4. Connect Power Meter and Power Sen.sor to Preselector OUTPUT. 

5. Adjust Power Supply fine voltage control for maximum power level indication on Power Meter. 

6. Adjust Preselector FREQ OFFSET control for maximum power level indication on Power Meter. 



NOTE 

Indicated power meter level should correspond with the insertion loss in- 
dicated on Preselector calibration label. Typically, it is 4 dB below the 
level established in step 2 above. 



7 . Note and record level indicated on Power Meter. 

dBm 

8. Remove 10 dB Attenuator from Signal Generator to Preselector path and install in Preselector to 
Power Sensor path. 

9. Note and record level indicated on Power Meter . 

— — dBm 

10. Record compression loss; difference between levels recorded in steps 9 and 7 above. Compression 
should be less than 1 dB. 

- — ^ — __ — dB 
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Table 4-L Performance Test Record 




\ Hewlctt-Packtird Model 8445 B Tests Performed By: 

1 Preselector 



Serial No.: Date: 



Para. 


T0st 


Minimum 


Actual 


Maximum 


4 


447 


OUT-OF^BAND ROECTION 
4. Reference Frequency 
7. Measurement Frequency 
12. Out-of-Band Rejection 


70 dB 


GHz 

.GHz 

dB 




4-18 


LOW-PASS FILTER INSERTION LOSS 
3. Reference Level 
6. Insertion Loss 
8 . 2050 MHz Insertion Loss 


50 dB 


dllm 

dB 

.dB 


2.5 dB 


4-19 


YIG FILTER INSERTION LOSS 
1 . Reference Frequency 
9. Reference Signal Level 
14* Preselector Signal Level 

16. Insertion Loss 

17. Reference Frequency 
Reference Signal Level 
Preselector Signal Level 
Insertion Loss 




4 GHz 
JBm 
dBm 

^dB 

GHz 

__ dBm 

dBm 

cIB 


8dB 


4-20 


LIMITING LEVEL 

1 . Reference Frequency 
7* Reference Level 
9. Measurement Level 
10. Compression Loss 




1.8 GHz 
dBm 
dBm 
dB 


1 dB 


i 
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SECTION V 

ADJUSTMENTS 



5-1. INTRODUCTION 

5-2. This section describes the adjustments used 
to restore the 8445B to its peak operating condi- 
tion after a repair, or to compensate for changes 
resulting from component aging. In addition to the 
adjustment procedures, this section contains il- 
lustrations showing the adjustment test setups and 
the locations of the adjustment controls and test 
points. 

5'3. EQUIPMENT REQUmED 

5-4. Each adjustment procedure includes a list of 
the . test equipment needed to accomplish it. 
Minimum specifications for the test equipment are 
given in Table 1-4. If you must substitute other test 
equipment for the recommended equipment, make 
sure it meets these specifications. 

5-5. INTERNAL ADJUSTMENTS 

5-6. All of the 8445B internal adjustment con- 
trols and factory-selected components are listed in 
Table 5-1 by reference designator, schematic 
diagram name, and function. 

5-7. ADJUSTMENT PROCEDURES 

5-8. The procedures in this section are given in 
the order in which they should be performed. Data 
acquired during these procedures should be 



recorded in the spaces provided. Comparison of 
the initial data with data taken during subsequent 
adjustments can be useful for preventive 
maintenance and troubleshooting. 

5*9. ADJUSTMENT LOCATIONS 

5-10. Locations of the adjustments referred to in 
the adjustment procedures are shown in Figures 5-5 
and 5-6. Test points are identified on the circuit 
boards by their abbreviated reference designators 
(e.g., TPl, TP2, etc.). 

I wa^Tn^ 

When the ac power cable le con- 
nected, ac line voltage is present on 
the fuse and terminals of the rear- 
panel power module, and on the 
LINE ON-OFF switch regardless of 
whether the LINE switch Is ON or 
OFF. 

When the LINE switch is ON, the ac 
line voltage is also present on the 
Line Voltage Selector Card in the 
power module, and on the ac power 
transformer terminals. Contact with 
any of these terminals points, can 
cause personal injury or death. 
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Table 5~1. Adjustment Controls 



Desifjnatnr 


SchematEC Diagram Name 


Function 


MR34 


NULL 


NuEs YIG drive Hamionic Number Amplifier AI U 1 . 


AI R35 


NULL 


Nulls YIG drive Stimmmg Amplifier A1U2. 


AIR36 


ADJ 5 .550 GHz IF 


Sets dc offset of .550 GHz IF input to AI U2, 


A1R37 


ADJ 4 2.05 GHz IF 


Sets dc offset of 2*05 GHz IF input to A1U2. 


A1R38=*' 


NULL 


Nolls DPM drive Harmonic Number Amplifier AI U3. 


A1R39* 


NULL 


Nulls DPM drive SimuTdiig Amplifier A1U4. 


1 

AiR40* 


.550 GHz IF 


Sets dc offset of .550 GHz. IF input to A1U4, 


Ai R4i=*= 


2X)5 GHz IF 


Sets dc offset of 2.05 GHz IF input to A1U4. 


A1R42 


NULL 


Nulls YIG drive n = 4 or — Amplifier A1U5. 


AIR46* 


NTJLI. 


Nulls DPM drive n = + or -- Amplifier A1U6. 


AlSl 


OPR-TEST 


Switches YIG drive input from 8 5 55 A Sweep + 
Time (OPR) to 8555 A chassis ground. 


A1S2* 


OPR-TEST 


Switches DPM drive input from 855 5 A Tune (OPR) 
to S555A chassis ground. 


A2R5 


+19.5V .ADJ 


Adjusts output level of + 19,5V power supply. 


A3R7 

A3R13 


COARSE FREQ OFFSET 


Adjusts range of dc offset on output of YIG Driver 
Summing Amplifier A3U1 . Fine adjustment is 
made with front -pan el FREQ OFFSET control. 
Used with TRACKING controls to set YIG 
filter on frequency. 

Fixed resistor selected for coarse adjustment of 
YIG current range* Typical value is 26.1 ohms. 


A3R21 


COARSE TRACKING 


Used with front -panel TRACKING control and 
FREQ OFFSET controls to set YIG filter on 
frequency. 


A3R24 


16 GHz ADJ 


Vernier adjustment of breakdown point of break- 
down diode A3VR2. 


A3R29 


i B GHz AOJ 


Vernier adjustment of hreakdowm point of break- 
down point of breakdown diode A3VR3* 


A7A2R6=^ 


GAIN 


Adjusts DPM high indication. 


hi 

< 

< 


OFFSET 

1 


* Adjusts DPM low indication* 

\ 


\ 







^Present only in Preselectois equipped with Option 003 (Digital Panel Metei) 
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ADJUSTS EWTS 



511. POWER SUPPLIES ADJUSTMENT 

REFERENCE 
Service Sheets 4 and 6 
DESCRIPTION 

Power supplies in the Preselector provide regulated outputs of +19.5, +28, and —23 volts, and an 
unregulated output of +40 volts. Only the +19.5 volt supply is adjustable. These checks verify proper 
operation of the power supplies. 



VARIftSLE VOITAGE 



niGITAL IVIUITIFUNCTION TRAMSFORMER 

wniTMFTFR IIMIT aCUfllTMFTER 




AUTOMATIC 

PRESEtECTDR 




Figure 5-1. Power Supply Adjustment Test Setup 



EQUIPMENT: 



Digital Voltmeter with Multifunction Unit HP 3480B/3484A 

Ac Voltmeter HP 427 A 

Variable Voltage Transformer General Radio W5MT3 A 



1 . Connect test setup a.s indicated in Figure 5-1 . Make sure the line voltage Power Module printed circuit 
card is set for the nominal voltage value closest to the existing line voltage (paragraphs 2-7 to 2-9). 

Nominal voltage used VAC 

2. With power line switch OFF, connect the variable voltage transformer between power line and 
Preselector. Adjust ac input to Preselector to the nominal line voltage value, as indicated on ac 
voltmeter. 

3 . Turn power line switch and voltmeter ON. Allow 30 minutes for instruments to stabilize. 
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Adjustments 

ADJUSTMENTS 

5-11, POWER SUPPLIES ADJUSTMENT (Cont'd) 

4. Remove Preselector top cover and connect the dc digital voltmeter test leads to - 19.5V test point 
A2PT1 , and to common ground point A3TP2. 

5. Adjust A2R5 (+ 19.5V ADJ) for 19.500 Vdc on the dc digital voltmeter, 

6. With the variable voltage transformer increase the ac line voltage to the Preselector 5% . Record any 
dc voltage variation (should not exceed 20 mVdc). 

Change noted dc 

7. Decrease the ac input 10% below the nominal line voltage level and record any change (should not 
exceed 20 mVdc). 

Change noted Vdc 



Model 8445B 



J 




8. Adjust to nominal ac line voltage input. Measure and record the three other power supply levels at the 
test points listed: 

a. +40 ±2V at pin 4 { — , white/green wire) on YIG TEK YIGs, or at the — pin on VARIAN 
YIGs). 

Vdc 



b. 



+28V ±1.4V at white-wire connection on the 2-terminal tie-point adjacent to the YIG (YIG 
heater supply not used with VARIAN YIGs). 

^Vde 



- 23V ± 1.2V at test point A2TP7 (IC bias) . 



Vdc 



9. If dc supplies are out of tolerance, refer to Power Supply Assembly A2 Decription and 
Troubleshooting in Section VIII. 



5-12, YIG OR YIG/DPM PREDRIVER ADJUSTMENT 

REFERENCE 
Service Sheets 2, 3, and 4. 
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ADJUSTMENTS 



5-12. YIG OR YIG/DPM PREDRIVER ADJUSTMENT (Cont'd) 

DESCRIPTION 

the Preselector connected to the Spectrum Analyzer, Predriver Assembly A6 is checked and adjusted 
for an output voltage that tracks the tuned frequency of the Spectrum Analyzer. All operational amplifiers 
are adjusted for balance and checked for correct gain. Voltage offset is adjusted to correspond to the 550 
MH/ior 2050 Mllz IF of the Spectrum Analyzer. 



NOTE 



Instruction in italics and underlined apply to Option 003 (DPM) instruments 
only. 



SPECTRUttf! 

ANAIYZER 




AUXILIARY B inTEHCQRMECT CABLE 

I - .> ■ .n . 



DIGITAL MULTIFUNCTION 
VOLTMETER UNIT 





TO AtTP2 a A3TP2 



® © © €>> 
^ Q Qfl ^ ^ Cl 



i 



Figure 5-2. Pre-driver Adjustment Test Setup 



EQUIPMENT: 



Spectrum Analyzer HP 8S55A/8552A/141T 

Digital Voltmeter with Multifunction Unit HP 3480B/3484A 



1 . Connect test setup as shown in Figure 5-2. 

2. Apply power to both Preselector and Spectrum Analyzer. Allow at least 30 minutes for equipment to 
stabilize. 
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5-12. YIG OR YIG/DPM PREDRIVER ADJUSTMENT (Cont'd) 

3. Set Spectrum Analyzer controls as follows; 

n = 2 — 

ZERO 

lOdB 

10 MILLISECONDS 

INT 

AUTO 

lOdBLOG 

—10 dBm 



BAND 

SCAN WIDTH 

INPUT ATTENUATION. . . 
SCAN TIME PER DIVISION 

SCAN MODE 

SCAN trigger 

LOG/LINEAR 

LOG reference LEVEL . 



NOTE 

All dc voltages are measured with respect to common ground test point, A3TP2. 

4. Set switch AlSl andAl S2 to TEST position, 

5. Set switch A3S1 to TEST position. 

6. Set the voltage at the following test points (in specified order) with the indicated potentiometer to the 
limits shown. 



Test Point 


Adjust 


Limits 


A1TP2 


A1R34 


0.00 ±0.20 mV 


A1TP5 


A1R42 


0.00 +0.20 mV 


A1TP7 


A1R35 


0.00 +0.20 mV 'i 


\ A1TP4 


\ A1R3S 


\ 0.00 10.20 mV \ 



A1TP6 

AITPS 



■A.1R46 

A1R39 



0.00 V0.20 mV 
0.00 +0.20 mV 



7. Set A3S1 toOPR. 

8. Adjust AIR37 andAlR4 to obtain -!- 2.000V at AITP7 and A 1 TPS respectively . 

9. Set Spectrum Analyzer to BAND n = 2 -f- and verify voltage at A1TP7 and A I TPS. Voltage should be 
-2.000 ± 0.002V 

-1.998 -2.002V 
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ADJUSTMENTS 



5-12. YIG OFS Y0G/DPM PREDRiVER ADJUSTMENT (Cont'dJ 



10. Set to BAND n = 1 +/IF= .550OHz. Adjust A1R36 andAlR40 \.oo\3i2L\n —536.6 mV at A1TP7 gnd_ 
A I TPS respectively , 

11. Set to BAND n = 1 — /IF = .550 GHz and verify voltage at AITP7 and A1TP8 . Voltage should be 
+ 536.6 ±2.0 mV. 

+ 534.6. +538.6 mV 

12. Set AlSl and A JS2 to OPR, A3S1 to TEST, and Spectrum Analyzer to BAND n = l— /IF=.550 
GHz. 

13. Adjust Spectrum Analyzer FREQUENCY for —3.000V at A1TP7 in Preselector. 

14. Check voltage at A1TP7 versus BAND setting. 



Band 


A1TP7 Voltage 


Lower Limit 


Upper Limit 


n=l+/IF=550GHz 


-3.002V 


-2.998 


n=l-/IF=2.05 GHz 


-3.002V 


-2.998 


n=l+/IF=2.05GHz 


-3.002V 


-2.998 


n=2-/IF=2.05 GHz 


-6.003V 


-5.997 


n^2 + /!F=2.05 GHz 


-6.003V 


-5.997 


n=3-/lF=2.05 GHz 


-9.004V 


-8.996 


n=3+/lF=2.05 GHz 


-9.004V 


-8.996 


n=4-/IF=2.05 GHz 


-12.005V 


-li.995 


n=4+/IF=2.05 GHz 


-12.005V 


-11.995 



1 5 . Set to BAND N= l-jlF ^ .550 GHz and adjust FREQUENCY control for x3.000VatAlTP8 . 

16. Check voltage at A 1 TPS versus BAND setting. Use same limits as in step 14 . 

17. Set A3SltoOPR. 
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ADJUSTMENTS 

5-1 3. YtG DRIVER ADJUSTMENT 
REFERENCE 




Service Sheets 4 and 5. 



DESCRIPTION 

I’he YIG Driver is adjusted for linear frequency tracking with voltage. Coarse Tracking and Coarse Offset 
controls are adjusted for proper YIG Driver tuning sensitivity. The YIG linearity correction breakpoints 
are adjusted to compensate for saturation in the YIG core at the higher frequencies. 







FREQUEMCY 

METER 




DIGITAL MULTIFUMCTI0r4 
VOLTMETER UWIT 







A 

DETECTOR 







Figure 5-3. YIG Driver Adjustment Test Setup 



EQUIPMENT: 

Sweep Oscillator (2—18 GHz) 

Swept Amplitude Analyzer (2-18 GHz) 

Dc Power Supply 

Frequency Meter ■ 

Frequency Meter 

Frequency Meter 

Digital Voltmeter with 3484A Multifunction Unit 

Detector (2 — 18 GHz) 

Modulator (2—18 GHz) 

Coaxial Attenuator, 6 dB 

Coaxial Attenuator, 10 dB 



. HP 8620A/86290A 
. . . HP 8755A/180D 

HP6205B 

HP536A 

HP537A 

HPP532A 

HP3480B 

HP11664A 

HP 11665B 

HP 8491B Option 006 
HP 8491B Option 010 
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5 - 13 . YIG DRIVER ADJUSTMENT (Cont’d) 

1. Connect test setup as shown in Figure 5*3. Apply power and allow at least 30 minutes for equipment 
to stabilize. 

NOTE 

Perform fhe Power Supply and Predriver Adjustments before performing 
theYIQ Driver Adjustments. 

2. Set the Preselector for remote operation and center the front panel FREQ OFFSET control, R1 . 

3 . Center the front panel TRACKING potentiometer, R2. 

4 . Adjust power supply for 4- 1.951 Vdc ± 1 raVdc at A3TP4 (equivalent to +2.000 Vdc at REMOTE 
input). 

5. Set sweep oscillator to 2 GHz with a 0.2 GHz aF sweep and set frequency meter to 2 GHz. 

6. Adjust Coarse Freq Offset control A3R7 to center frequency meter dip in the YIG filter passband. 

7. Adjust power supply for + 13.66 Vdc ±0.01 Vdc at A3TP4 (equivalent to + 14.00 Vdc at REMOTE 
input). 

8. Set the sweep oscillator for 14 GHz with a 0.05 GHz A F sweep, and set frequency meter to 1 4 GHz. 

9. Adjust Coarse Tracking control A3R21 to center the frequency meter dip in the YIG filter passband. 
if A3R21 has insufficient range, select values of A3R13 until the required A3R21 adjustment can be 
made. 

1 0. Since the Coarse Tracking and Coarse Freq Offset adjustments interact, repeat steps 5 through 9. 

11. Set power supply for +15.61 Vdc ±0.01 Vdc at A3TP4 (equivalent to +16.00 Vdc at REMOTE 
input). 

12. Set sweep oscillator to 16 GHz with a 0.5 GHz AFsweep and set frequency meter to 16 GHz. 

13 . Adjust 16 GHz Adjust A3R24 to center frequency meter dip in the YIG filter passband. 

14 . Set power supply for +17.56 Vdc ±0.01 Vdc at A3TP4 (equivalent to +18.00 Vdc at REMOTE 
input), 

15. Set sweep oscillator and frequency meter to 18 GHz. 

16 . Adjust 18 GHz Adjust A3R29 control to center frequency meter dip in the YIG filter passband. 
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ADJUSTMENTS 



5-14, DIGITAL PANEL METER ADJUSTMENT (Option 003) 

REFERENCE 

Service Sheets 3 and 7 



DESCRIPTION 



The digital panel meter is first adjusted to indicate zero when the 8555A Sp^trum Analyzer is adjusted to 
zero frequency, and then to indicate 1 8450 when the 8555 A is set to 1 8.4- 0 G z, 



DIGITAL fflUlTIFUNCTIDS 
VOLTMETER UNIT 




W3 CABLE 
TO AUX B 
CONflECTORS 
AT BACK 




Figure 5-4. Digital Panel Meter Adjustment Test Setup 



EQUIPMENT: 

Digital Voltmeter (5 digit) 



HP 3480B/3484A 



NOTE 

Beforn adiustinq the digital panel meter circuits, make sure the 8555A 

been 5<l|usted In accordance ertth .he adjustment 

procedures in the 8555A Operation and Service Manual. 

1 . Connect the equipment as shown in Figure 5-4. After turning on the LINE power to the instruments, 
allow 30 minutes f or the circuits to stabilize. 

2. Remove the top cover from the 8445B Preselector. 

3 Connect the + lead of the multifunction digital voltmeter to the standoff on .^2 m 

M AUo wMct L white-blue (96) wire is connected. Connect the - lead to the standoff on A7A2 to 

which the violet (7) wire is connected (violet wire is signal ground). 
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514, DIGITAL PANEL METER ADJUSTMENT {Option OOSHCont’d) 

4. If the Preselector is equipped with Option 002 (front-panel MANUAL TUNE controls), set the 
MODE switch to AUTO. 

Set the Spectrum Analyzer to BAND n=l-/IF = 2.05 GHz. Adjust the Spectrum Analyzer 
Frequency control to obtain a reading of 0.000 Vdc on the multifunction digital voltmeter. 

6. Adjust DPM Offset potentiometer R7 on DPM Driver Board A7A2 for a front-panel CENTER 
FREQUENCY indication of 00000 ± 1 count. 



8, Adjust DPM Gain potentiometer R6 on DPM Driver Board A7A2 for a front-panel CENTER 
FREQUENCY indication of 18-450 ± 1 count. 



515 . INSERTION LOSS CHART FOR REPLACEMENT YIG 

DESCRIPTION 

■Mter a replacement YIG filter is installed in a Preselector, a corrected Insertion Loss Chart should be 
developed for the new YIG filter. Use the following procedure: 

I Set up the YIG FILTER INSERTION LOSS TEST for a frequency of 4 GHz as described in 
paragraph 4-19. Record the loss in dB in the proper blank below. 




voltmeter. 



g s s nmtil the DPM CENTER FREQUENCY readout is within ± 1 count of the 




tween the exact settir 
the range. You may 
readout. 
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ADJUSTMENTS 



5-15. INSERTION LOSS CHART FOR REPLACEMENT YIG (Cont'd) 



Table 5-2. Insertion Loss Table 



Frequency 

(GHz) 


Loss 

(c)B) 


Frequency 

(GHz) 


Loss 

(dB) 


l.S 




10 




2 




12 




3 




14 




4 




16 




6 




IS 




8 
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A1R37 
2mo mi 
ADJ 



A3S1 

TEST/OPR 



A1R3B 
550 MHz 
ADJ 



A3R29 
IS GHz ADJ 



A1R35 
SUM 
NULL 



A3R21 

COARSE 

TRACKING 



A1R42 

MMPLNULL 



A3R24 

IGGHzADJ 



A3R7 

COARSE 

FREQ 

OFFSET 



A1S1 

TEST/OPR 



A2R5 
19.5V ADJ 



A1R34 
HAR AMPL 
NULL 



TRACKING 



FREQ COARSE FINE MODE 

OFFSET TUNING TUNING SWITCH 



I 



Figure 5-5, Adjustment Control Locations for Standard and Option 002 B^eselector 
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A1R40 
S50 MHz 
ADJ 



A1R39 SUM 
AMPLNOLL 



A1R46 

±AMPL 



A1R38 HAR 
AMPLNUU 



A1S2 

TEST/OPR 



A1R37 
2050 M Hz 
ADJ 



A1R36 
550 MH? 
ADJ 



A1R35 NULL 



AlR42i\)ULL 

(UNDER) 



A1R34NULL 



AlSt 

TEST/OPR 

(UNDER) 



A1R41 
2050 MHz 
ADJ 



TRACKING FREQ 
(BELOW) OFFSET 



COARSE 

TUNING 



FINE MODE 

TUNING SWITCH 



A7A2R7 
DPM OFFSET 
ADJ 



A7A2RB 
BPM GA 
ADJ 



LINE 
OFF ON 
SWITCH 



A3S1 

TEST/OPR 

A3R29 
18 GHz 
ADJ 

A3R21 

COARSE 

TUNING 

A3R24 

IGGHz 

ADJ 

A3R7 
COARSE 
FREQ OFFSET 

A2R5 

19.5V 

ADJ 



Figure 5-6. Adjustment Control Locations for Preselector with Option 003 DPM 
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SECTION VI 
REPLACEABLE PARTS 



i 6-1. INTRODUCTION 

6-2, This section contains information for order- 
iiii! parts. Table 6-1 includes a list of reference 
dcsiiitiations and a list of abbreviations used in the 
parts list. Table 6-2 lists names and addresses that 
correspond to the manufacturer code numbers in 
. ihc parts list. Table 6-3 lists all replaceable parts in 
' aipha-iminerica! order fay reference designation. 

6 3. REPLACEABLE PARTS LIST 

6-4. Table 6-3, the list of replaceable parts, is 
organized as follows: 

1, Electrical assemblies and their components in 
alpha-numerical order by reference designa- 
tion. 

2, Miscellaneous parts, at end of list tor each 
major assembly. 

3, Chassis-mounted parts, in alph-numerical 
order by reference designation, at end of 
parts list. 

6-5. The following information is listed for each 
part: 



The Hewlett-Packard part number. 



2. The part number check digit (CD). 

3. The total quantity (Qty) in the instrument. 
This quantity is given only once, at the first 
appearance of the part in the list. 

4. The description of the part. 

5. A typical manufacturer of the part in a 
five-digit code. 

6. The manufacturer part number . 



6-6. ORDERING INFORMATION 

6-7 . To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number 
(with check digit), indicate the quantity required, 
and address the order to the nearest Hewlett- 
Packard office. The check digit will ensure ac- 
curate and timely processing of your order. 

6-8. To order a part that is not listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number, the 
description and function of the part, and the 
number of parts required. Address the order to the 
nearest Hewlett-Packard office. 
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Table b-1. Reference Designations and Abbreviations ( 1 o} d) 



REFERENCE DESIGNATIONS 



\ _ . _ , Assembly 

W .... Atienuator, Isoluior, l.imiier, 
Terminal Eo ei 

U . l-an, MoTor 

. Baitery 

, . . , - Capaeitor 

C’p , C oiipier 

e R Diode. [>kide Thyristor. Step 

Recovery Diode |SCR}, Varactor 

JX Direct ionai Coupler 

[}[ Delay Line 

DS Annunciaair, l amp, l ight 

L^mtiting Diode (LliDK Signaling 
Device ^Audible or Visible) 
j- . . MisceUaneoos Klecirieal Pan 





Fuse 


RT 


.... Thermistor 


t: 1 


FilTer 


$ . . 




LJ 


Hardware 


T . 


Transformer 


HY 


Circulator 


TB 


Termi[ial Board 


J ^ 


, _ . Electrical Connector {Siationary 


TC 


....... Thermocouple 




Portion), Jack 


TP 


Test Point 


K 


......... Rdav 


U . 




1 


....... Coil, Inductor 


V . 


, , Elect roEi Tube 


M 


Meter 


VR 


Breakdown Diode (Zener), 


MP ... Miscellaneous Mechanical Pan 




Voltage Regulator 


P . 


..... Electrical Connector (Movable 


W. 


.... Cable, Transmission Path. Wire 




Portion), Plug 


X. 


. Socket 


0. 




Y . 


Crystal Unit (Pie/oclcaric, 




(SCR), Transistor, Triode Thyristor 




Quart/) 


R. 


.... Resistor 


Z. 


....... Tuned Cavitv, Tuned Circuit 



A * Across Flats, 

Acrylic, Air (Dry Method), Ampere 
AL * Alununiim 

ALY . - 

assy Assembly 

AWG American Wire 

Gage 



B 



go . Board, Bundle 

BDG *■■'* Binding 

BSHG - ' • Bushing 

C 

\ Cable, Calcium 

CBL Cable 

(jx: Carbon 

Composition, Cubic Centimeter 

Ceramic 

(Ijp’jVl . Cubic Feet Per 

Minute 

CHAM Chamfer 

COND Condition, 

Conductor 

Contact, 

Continuous, Control, Controller 

CRP Crepe, Crimp 

CTR * ■ Center 

CUP“FT . * Cup Point 



abbreviations 



D 



DBL Double 

DC Direct Current, 

Double Contact 

deg 

13 IP Dual In-Line 

Package 

DiP-SLDK 

Solder 

PQ _ Package Type 

Designation 

I^POX Double Pole 

Double 1'hrow 



ext - - Extended, 

Extension, External, Extinguish 



p ^ , , . . ^ Fahrenheit, 

Farad, Female, Film (Resistor), Fixed, 
Flange, Flint, Fluorine, Frequency 

Female 

PHD Flat Head 

PL - - Flash, Flat, 

Fluid 

FLAT“PT - ' ■ Flat Point 

FLG - . . - 



PIVI Flange, Male 

Conncctioiii Foam, Frequency 
Modulation 

PX Current Gain 

Bandwidth Product (Transition Fre- 
quency); Feet, Foot 
FXD 

G 

GEN-PRP - General 

Purpose 



H 



HD Hand, Hard, 

Head, Heavy Duty 

HBX Hexadecimal, 

Hexagon, Hexagonal 

HLCL Helical 

HZ 

1 

Collector 

Current, Integrated Circuit 

jp , _ * . Idenufication, 

Inside Diameter 

Inch, Indium 

INTL Internal, 

International 
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} 



P 



T 



Junction 

Field Effect Transistor 

JFET Junction 

Field Effect Transistor 



K 

K Kdvirij Key, 

Kilo, Kilohm, Potassium 



1 . 

L...** Inductance, 

Leftt Lengths Liquid, Locking 
Threaded, Long, Low 

LAM Laminated, 

Lamination, Light Amber 

LG Length, Long 

LIN. . * Linear, Linear 

Taper, Linearity 

LK...... Link, Lock 



M 



M . * , Male, Maximum, 

Mega, Mil, Midi, Mode, Momentary, 
Mounting Hole Centers, Mounting 
Hole Diameter 

MA. Milliampere 

MACH Machined 

MTNTR Miniature 

MO Meta] Oxide, 

MilHounce, Molybdenum 

MOD Model, 

Modified, Modular, Modulated, 
Modulator 

MTG Mounting 

MTLC Metaliic 



N 

NO ..... H ... NomiaMy Open, 

Number 

NPN Negative 

Positive Negative (Transi Eor) 

NS. Nano.^econd, 

Non-Shorting, Nose 

NYL Nylon 

(Polyamide) 



O 

OD Olive Drab, 

Outside Diameter 

OPT Optical, 

Option, Optional 



PB 


. Lead (Metal), 


Push Button 




PC.. 


. Picocoulomb, 


Piece, Printed Circuit 




PD 


Pad, Palladium, 



Pitch Diameter, Power Dissipation 

PF. . . * Picofarad; 

Pipe, Female Connection; Power 
Factor 

FHD Pan Head 

PHEN Bakdite 

(Phenolic) 

PNP Positive 

Negative Positive (Transistor) 

P/O.. Part Of 

POLYETH 

Polyethylene 

PWR , Power 

PWW Precision 

Wirewound 



Q 



QDISC 

Disconnect 



Quick 



R 



RBN 




RCPl 


Receptacle 


REC..... 




Recessed, Recommended 


RECT 


Rectangle, 


Rectangular, Rectifier 


RGLTR 


. Regulator 


RTRY 


. . . Rotary 



S 



SEG Sealing 

SGL, Single 

SI ......... Silicon, Square 

Inch 

SL Slide, Slow 

SLDR Solder 

SLT Slate, Slot, 

Siotied 

SM Machine Screw^ 

Samarium, Seam, Small, Square 

Meter, Sub Modular, Submintature 

SPCG Spacing 

SPOT. Single Pole 

Double Throw 

SST Stainless Steel 

STD Standard 

STL Steel 



T Tab Width, 

Taper, Teeth, Temperature, Tera, 
Tesla, Til ermo plastic (Insulation), 
Thickness, Time, Timed, Tooth, 
Turns Ratio, Typical 



TA - 




Temperature, Tantalum 


TAB 




TBAX 

YC 


Tube Axial 






TERM 


Terminal, 


Termination 




THD. ......... .. 


Tliread, 


Threaded 




THK. 




TO... . 





Designation, Troy Ounce 



TRMR. Trimmer 



U 



UF. 


Microfarad 


UCD ... 


Microcandeia 


UF. 


. , . . Microfarad 


UH 




UL ......... . 





Underwriters* Lahoratories, Inc. 






V Vanadium, 

Variable, Violet, VoU, Voltage 

VAC Vacuum: Volts, 

Alternating Current 

VAR. . Variable 

VDC Volts, Direct 

Current 



W 



W Watt, Wattage. 

White, Wide, Width, Wire 

WD Width, W^ood 

WDTH W'idth 

WSHR Washer 

WW Wire Wound 



X 

XSTR Transistor 

Y 



YIG. . . 



Yuiium-Iron-Gamet 



Z 

Z MAX Maximum 

Impedance 

ZNR Zener 
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MULTIPLIERS 




Abbreviation 


Prefix 


Multiple 


r 


tcra 


io‘’ 


t; 




I o’ 


M 




10* 


k 


kilo 


10* 


di) 


deka 


10 


d 


dcci 


10‘* 


L’ 


L’cnti 


10-* 


m 


iTiilli 


10'* 




micrn 


!0“® 


T1 


nantj 


10"’ 


P 


pico 


10-'* 


f 


fem to 


10"'* 


a 


at to 


10-’* 



Table 6-2. Code List of Manufacturers 



Manufacturer 

Number 


Manufacturer i^ame 


Address 


Zip Code 


00000 


ANY SATISFACTORY SUPPLIER 






01121 


ALLEN-BRADLEY CO 


MILWAUKEE, Wi 


53204 


01295 


TEXAS INSTR INC SEMICOND CMPNT DIV 


DALLAS, TX 


75222 


0192B 


RCA CORP SOLID STATE DIV 


SOMERVILLE, NJ 


0BS76 


02111 


SPECTROL ELECTRONICS CORP 


CITYOFIND.CA 


91745 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX. AZ 


85062 


07263 


FAIRCHILD SEMICONDUCTOR DIV 


MOUNTAIN VIEW, C A ■ 


94042 


20940 


MiCRO-OHM CORP 


EL MONTE, CA 


91731 


24046 


; TRANSITRON ELECTRONIC CORP 


WAKEFIELD, MA 


01880 


24546 


CORNING GLASS WORKS (BRADFORD) 


BRADFORD, PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA, CA 


95051 


284B0 


HEWLETT-PACKARD CO CORPORATE MQ 


PALO ALTO, CA 


94304 


30983 


MEK’O/ELECTRA CORP 


SAN DIEGO, CA 


92121 


37942 


MALLORY P R AND CO INC 


INDIANAPOLIS. IN 


46206 ^ 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS, M A 


01247 


72136 


ELECTRO MOTIVE CORP SUB lEC 


WILLIM ANTIC, CT 


06226 


91637 


DALE ELECTRONICS INC 


COLUMBUS, NE 


6860J 
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Reference 

Designation 


HP Part 
Number 


o a 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 










*1 without option 003 






*1 




7 


1 


VIS PfiEDRIVIR ASSEHiLV 


28480 


08445-60101 










WLin P09 OPTION 003) 




*lCl 


OliO*<)l97 


0 


4 


CAPACITOR-7XO 2.2U7 + -1031 20VDC TA 


56289 


150D225X902OA2 


ilCi 


oiao*f)i^? 


8 




CAPa:ETOR-PXD 2.2UF+-10% 20VOC Tft 


56289 


15OD225X902OA2 


iill 


OlflO-01^7 


i 




CAPACITDR-FXO 2,2UF+*J0X 20VDC T* 


56289 


l5oO£25Jt902OA2 


acu 


fliao-oi^T 


a 




CAPACI7DR-FXD 2,20F+*10X 20V0C TA 


S62S9 


150D225X902OA£ 


k\m 


t'SOI^OOBS 


2 


0 


diode-gin PRP 100V 2O0MA d0*7 


2S460 


J901-OO25 


‘lO! 




2 




DIODE-GEN PRP 100V 200^4 DO-7 


28460 


1901-0025 


ac^3 


not-QOfS 


2 




DIODE-GEN PRP lOOV 200W4 DO-7 


28480 


1901-0025 


ilSRil 


noi-OOES 


2 




OIODE-GEN PRP lOOV 20OMA 00-7 


28480 


1901-5025 




POl-09^5 


2 




DIODE-GEN PRP lOOV 200MA DO-7 


SB480 


1901-0025 




J90j-0a?s 


2 




DZDdE-GEN PRP 100V 20O«A dP-7 


28480 


1901-0025 


ijC^T 


1^01*002!^ 


2 




DIODE-GEN PRP UOV 200MA DO-7 


28480 


1901-0025 


OCi^B 


I901-OO2S 


2 




DIDDE-GEN PRP lOQV 20O«A DQ-7 


2B4S0 


1901-0025 




19OU0O2S 


2 




DIODE-GEN PRP 100V 2O0MA DO-7 


28480 


1901-0025 


I M«t 


Oa^0«O367 


1 


2 


RELAY-REED 2A 500^* 18VDC-C0IL 10VA 


28480 


0460-0367 


[ i\<i 


01)40. 03ttT 


1 




RELAY-REED 2A 500HA ISVDC-COlL lOVA 


264S0 


0440-0367 


i|M 








NOT A8&IGNED 






I UKil 








NOT ASSIGNED 






1 *i*s 


0440*0760 


8 


2 


RELAy-REED lA ioo^'A 12VDt-C0IL 3VA 


284 80 


0490-0760 


i 








NOT ASSIGNIO 








0440-07^4 


a 




RELAY-REED lA lOOHA 12VD0-C0Ii 3VA 


28480 


04^0-0760 


j ‘iM 


0490*0760 


8 




RELAY-REED lA JOOMA 12VOC-COIL 3VA 


28480 


O4'?O-076O 




)851(-O071 


7 


8 


TRANSISTOR NPN SI PDb30O’^w FT«2O0MH2 


28480 


1654-0071 


il52 


1154-0071 


7 




transistor NPN SJ PDbIOOMw FT.200MHZ 


2B480 


1654-0071 


MQi 


1054*0071 


7 




TRAN8I870H WK sl PD^lOO'^H FT«30 ONhz 


2S480 


1654*0071 




ISIfl.OOTj 


7 




TRANSISTOR NPN al PD*IOO«^w FTB^OO^tHZ 


28480 


1654-0071 




1A54*0071 


7 




transistor NPM 5! PG*30OHW FT«2O0MHZ 


2B4S0 


1654*0071 




1554-0071 


7 




TfiAN0lS7OR NPN sl POslOO^W PTb£O0MHZ 


28480 


1654-0071 


M'SF 








NOT AaSjONED 






klii 








NOT ASSIGNED 






l\Q^ 


10SU-OO71 


7 




transistor NPN 31 PD«300NN FTb200MKZ 


28480 


1S54-0O71 


USM^ 


1554-0071 


7 




transistor NPN si PDH300Mrt FTb300WhZ 


28480 


1654*0071 


ilfli 


0757-0458 


7 


4 


RIGISTQR 5U1K n il25w F TCtO+*10O 


24546 


Ca-i/B*T0-51U-F 


*1^2 


0757-0455 


7 




SE8I8TDR 51.1K i% ,i25w F TCfc0t-l0O 


24546 


C4-1/0-TO-51 IJ-F 


ijRi 


0757-0458 


7 




RESISTOR 5U1« IX *l£5w F TCBOt*l00 


24546 


Da-i/e-T0*5U2-F 




0757*0458 


7 




RESISTOR 5U1K \% *l25w F TCbO+*100 


24546 


C4-WB-T0-5112-F 


Mf’S 


0757-0401 


0 


4 


RE8I8TDR 100 l!t ,125W F TCb0^-1O0 


24546 


D4-j/d-T0-lOl*F 


iERfr 


0757-0447 


4 


1 


RESISTOR 16,2k IX ,126w F TCiO*-l00 


24546 


C4*i/6.T0-162i-F 


itR? 


0611-3007 


4 


6 


RESISTOR igK ,0il ,2rv PrtW TCBO+-1 


14140 


Iil0-1/J2-A*1OO2*T 


ilRi 


0698-3157 


3 


5 


resistor 19, 6K is ,125w F TC*Ot*l00 


24 546 


C«-t/6*T0*l962*F 


tiR? 


0757-0440 


7 


1 


RfSjaTOR T,5K 1* ,i25w F TCeO+-100 


24546 


e4-i/6-T0-7501-F 


il]PlO 


0757-0442 


9 


1 


RESISTOR 10K X% ,1S5W F TC«O*-100 


24546 


C4.iy8-T0*tO0£-r 




Oail-3007 


4 




RE8I3T0R 10K ,01l£ ,2N pww TCs0f-l 


14140 


l350-l/32-A-l0Cf£-T 




0511-3007 


4 




RESISTOR lOK ,0|| ,2W PwW TCB0i-l 


I4jii0 


l350-i/32«A-ioo2-T 


*]^»n 


0757*0441 


i 


1 


RESIBTGR B,25« JX ,l25ff F TCB0f*lOO 


24546 


C4-i/a*T0-82Bi*F 




0757*0436 


3 


1 


RESISTOR 5nUN 1% .12SW F TGB0+-1O0 


24546 


C4-i/a-To-5m*F i 


i[RiS 


oa 11*30 07 


4 




RESISTOR lOK ,ojX ,2W PWW TC»Ot*l 


14140 


1350-U32-A-10O2-T f 




OiU-3008 


S 


4 


RESISTOR 8K ,0JX ,2W PWw TCbo^*-! 


14140 


t3S0-l/32-A-aooi-T 1 


MR|T 


oau-3008 


5 




resistor 8K ,0IX ,2y( Pww TG«0 t-1 


14140 


135D-1/32I-A-6001-T 5 




0757-0401 


0 




RESISTOR 100 1% ,125W F TCB0+-1OO 


24546 


C4-1/8-1O-10I-F 




oail-3008 


5 




RESISTOR BK ,OlX ,2i^ Pi^W TCiO^.-l 


14140 


j350*l/32-A-flonipT 




0811-3009 


6 


1 


RESISTOR 44« 1% Prtri TCb0#^-IO 


14140 


13SO-1/S*E-4402-F 




081 U300a 


5 




RESISTDr SN ,015 ,2W Pww TCF0+-1 


14140 


1350-1/32-A-6001-T 


*1R2? 


0698-1157 


3 




RESISTOR 19«6K IX «125W F TCb0'^-1OD 


24546 


C4-W8-T0-1962-F 


AlHZl 


0757-0401 


0 




RESISTOR 100 1% ,l25w F TC*OY-lO0 


24546 


C4*US-TO-10l-F 




0811*3007 


4 




RESISTOR 10K ,0tX ,2W PMfV TCb0+-1 


14140 


)35O-i/32*A-lO02-T 


itRiS 


0811-3112 


2 


1 


RESISTOR 117,5K \% IW Pww TC"0+-lO 


14140 


nT2*l-ll7R5-F 


itRjb 


0698-3157 


3 




RESISTOR 19,6K i% ,125W F TC^Ot-lOD 


2«S46 


C4-l^B.T0*i962-F 


AtPfe? 


0698*3155 


1 


1 


RESISTOR 4,64K IX *125W F TCbO^-100 


24546 


C4-1/8-T0*4641-F 


*tR20 


0698-3157 


3 




RESISTOR 19,6K i* ,125W F TC-Ot-100 


£4546 


C4-i/8*T0-1962*F 


MR2» 


0811-1007 


4 




RESISTOR 10K ,0U PNiV TCiO^-l 


14140 


13SO-1/32-A-1002-T 


4|S10 


0757-0401 


0 




ftE81ST0R 100 IX ,125W F TC*O+-100 


24546 


C4-iyS*T0-lCi-F 




0698-3157 


3 




RESSSTOfi 19, 6K i% .125W F TC"O+-1O0 


24546 


C4-:^6*T0.196£*F 


A|R32 








NOT ASSIGNED 






mnjj 








NOT ASSIGNED 






MR3u 


2100*1776 


5 


4 


RESISTOR-TRMR ioK SX WN TOP-AOJ i-TRN 


28460 


2100-1776 


M»15 


BlOO-1776 


5 




RESISTOR-TRMR 10K 5X TOP-AOJ 1-TRN 


28460 


2100-1 776 




2100-1776 


S 




RESlSTDR-TSMfl 10 k SX WN TOP-ApJ l-TRN 


28460 


2100*1776 


*1^17 


2100-1774 


3 


1 


RE8IiT0R*TRMR £k %% m TtJP-ADJ l-TRN 


26460 


2100-1774 


MH3B* 








NGT ASSIGNED 






URJI2 


2100^-1776 


5 

L 




RESISTOH-TRMR 10K SX Wff TOP-ADJ 1-TRN 


28460 


2100-1776 
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Table 6-3. Replaceable Parts ( Cont'd) 



Reference 

Designation 



HP Part 
Number 




Description 



Mfr 

Code 



Mfr Part Number 



AUI 






1 9WlTCH*«ip SPOT MINTR ,1* liSVJlC/0C PC 









AlTPl 

AlTFI 

kirPi 

MTH 



0360*1514 ; r 

0360»|514 T 

0360-1514 7 



H TIRMJNAL.8TUD F*R£8S-Mt« 

T|n«INAl-8TU0 SSI.-PIN PRlU^ntQ 
WOT ASSIGNED 
HOT AS3IGWED 

mMlNAl-STUO SGI-PIN PRCS5.*1TS 



SQ6S0 



0360-1514 

0160-1514 



^6460 



0360-1514 



AlTP* 

AITPt 



0360-1514 



NOT AfiftlGHEO 

TIRWlHAi-STUO SOL-PIN PflESS-M70 



2 B 4 SQ 



0160-1514 



UUl 

MUI 

A1U3 



lSi6-*0£61 S 

liH«02il B 



3 IC OP AMP LOrt-N0!8£ TD-RR 
CPREFERREO REPLACEMENT) 
IC OP ArtP L0H»N0lSt T0-R4 
(preperred replacements 
NOT AiSlONCO 



2 S 4 S 0 



lSi6-0i6l 



284 S 0 



lSi6-0161 



AtU« 

AlU5 



iaa6«Qi6i 



NOT ASSIONEO 

IC OP AMP LOW^NOISE TO«09 
tPHEFIRREO REPLACEMENT) 



E& 4 B 0 



iSiS-OZAl 



AlVM 

AlV *2 

AtVRl 

AtVRa 



If 01 - 00 fil 4 
1001*0154 6 
1902*0041 0 
1902-01S4 6 



PIODE-ZNR 


5*11V 


5% 


DD-JS 


P0«i4i^ 


DIODE-ZNR 


ia,av 


n 


DQ-35 


P0a,4#f 


DIODE-ZNR 


5*UV 


SI 


0O-S5 


PDb.4W 


Diooe-ZNR 


16*2V 


51 


DO-35 


PD«,4iM 



liilBQ 

16460 

16460 

16460 



1901-0041 

1901-0164 

1906-0041 

190Z-01&4 
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.Model 8445B 



Replaceable Parts 



[ Reference 
Designation 



ilCH 

ilC«7 

MCnS 

■■ 

iVCflU) 

4 ;K] 

i|K4 

W 

MKh 

*|K7 

ilU 

*1*10 

*1*11 

*]Q| 

*lQi 

*]Q« 

*lQ 9 

llH 

jiiQr 

*lQl 

uaf 

*]QtO 

*ifii 

4 |R 9 

AIFT 5 

A]Rt 

41^10 

i[ftU 

*1R1S 

*lHU 

*lBlb 

MMr 

M^IT 

Hm 

iim 

kim 

*iRij 

ilFIft 

k\Rli 

lym 

ilFtJT 

4 tRll 

MRiO 

HHy 

ilflU 

kim 

MJ 314 

1 lR}S 



Table 6-3. Replaceable Parts (Cant’d) 



HP Part 
Number 



0a445««0|0£ 

0iaa*<U9T 

oiao*at«7 

01SO-fll9T 

0lft0*0l9T 

IVOUOOiS 

1901-0025 

1901-0029 

1901-0OI5 

1901-0025 

190! -0029 
1901-0025 
1901-0025 
1901-0029 
1901-0029 

1901-0029 

0090-0397 

0090-0367 

0090-0367 

0090-0367 

0096*0760 

Ofl9o-oT60 

0090-0760 

0490*0760 

0490*0760 

0490-0760 

0490*0760 

1094-0071 

1094-0071 

1094-0071 

1094-0071 

1054*0071 

1054-0071 

1094-0071 

1094-0071 

1054-0071 

1614*0071 

0797-0456 

0797-0450 

0757-0450 

0797*0496 

0797-0401 

0797-0447 

0011*3007 

0696-3197 

0757-0440 

0197-0442 

0611-3007 

0011-300? 

0757-0441 

0757-0430 

0611-3007 

0011-3000 
0011-3000 
0757*0401 
0011*3000 
O0t 1-3009 

0011*3000 

0690.1157 

0797-0401 

0011-3007 

O011-3U2 

0696-3197 

0696*3199 

0696-1157 

0011-300? 

0757*0401 

0696-3197 

0797*0401 

0757-0447 

2100*1776 

2100-J776 



Qty 



11 



10 



2 

13 

6 

2 

2 



Description 



41 OPTION 003 DNl,¥ 

PSEOPiVtR assembly COPT, 003 ONLY! 

CAPiCjTOfi-PXD 2,2ur+*10K 20VDC TA 
CAPAClfOH*Fi<0 2,2uFi«*iOK 20VOC TA 
CAPACITOR-FitO 2,2UP+-*03 lOVOC TA 
CAPAC3T0fi-FJ(0 a,2Ur+*|0»t 20YOC TA 

OlOOE-GEN PRP |(}0V 200Hi DG-7 
OIDDE-QEN PRP lOOV 200MA DO-7 
DIDDE-GEM PRP iftov a00«A DO*? 
O10DE-56N PftP lOOV 200MA DO*7 
OrODE*GEN PRP loOV 200MA 00-7 

OJOOE-GEN PRP igov gOoMA 00*7 
0I00l-r»EN PfiP lOOV 200MA DO-7 
OIPpE-OtN PRP 1(}0V 200MA 00-7 
DIDDE*&EN PRP loOV 200MA pO-7 
OlDOE-OEJJ PRP lOOV 200«A DO*7 

DlDDEaOEV PRP loOV £OqMA DO -7 

RELiy-REiO |A sgoMA laVOC-CDIL loVA 

RELAY*R££D 2A 9eONlA 10YOC-COIL lOVA 

9|l4Y»HE£0 2A SoOMfl 16VDC-00IL lOYA 

RELAV-REiO 2A 900H* liVOC-COlL IQYA 

RELAY-REED lA loO^A 12VD0-CQ1L 3VA 

RtLAY*REED lA 100«A 12V0C-C0IL 3YA 

RELAY-REED U IOOWA 12YDC-COIL 3VA 

RELAY-REED I A lOOMA UYDC-COJt 3VA 

RELAY-REED lA lOO^A 12VDD-C0IL IVA 

RELAY-REED lA loOMA 12VDC-C01L 3VA 

RELAY-REED lA JOOWA IJYDC-COIL |VA 

TRANIISTOR NP« 61 PfinSooRW FTii200MHZ 

transistor NPN 3J PO^SDOM^ Ftii200M^tZ 

transistor tiPH 31 PDsjooMW FT»200MH2 

transistor NPN SS FDeSOOMR FTfliEOOMHZ 

TRANSISTOR NPN 61 PDalOOMW FTa200HHZ 

TRAN8I0TOR NPN |I PDajao^^ FTigOOHHZ 

transistor NPN si PD^SOOMt^ FTsgOOMHZ 

transistor NPN SJ PD-300MW FT*260MMZ 

transistor NPN si PDH300MW FTaEOOMHZ 

transistor NPN fl PD«300«W FTagSOMNZ 

RESISTOR Sl^lK 13 F TCnot-lDO 

RE0I3TOR 51*1R 1* *li5N F ?C«O+*10(3 
RESISTOR 9USK %% ,129^ F TC«0+-100 
RESISTOR 9U1K 14 ,t25w P TCiO+-l0O 
RESISTOR 100 U .USrt F TCiOY-iOO 

RESISTOR 16»2K 1% gl2SN F TC»0+*100 
RESISTOR lOK *011 fr2W PWW TCwO+«l 
RE6IST0R 19, 6h l% ,129tf F TCff97-lOO 
RESISTOR 7,50 |K ^125W F'TC»Of*lOO 
RESISTOR JDK 1* ,!2Sw F TC"0**100 

RESISTOR iOK ,0U PMN TC^OT-l 
RESISTOR lOK ,ojl! p2W PWW tOsOt-l 
resistor 0.25k IK «l29rt F TOpoa-100 
RESISTOR 5,iiK l% *S25W f TCKO+*l0ft 
RESIITPR iSk ,013 ,2W PHH TCfcO+-l 

RESISTOR S« ,OlS PWN TC®(jt-i 
resistor 0K ,013 ,2« Phh TCflO+-l 
RESISTOR 100 US ,t2lW F TC*0#-lOO 
RESISTOR 0K ^tn% ,2IY PHH TC«0+-1 
resistor 44K it TCflOY-10 

resistor 0K ,0U ?m TC-0+-I 

RESISTOR 19,60 i% ,U1W F TC*6#-lOO 
RESISTOR 100 II ,iiSW F TC»0+*i06 
RESISTOR lOK ,011 ,2» PMN TC60t-l 
RESISTOR U7,5K i% iH PwR TC«0+-10 

RESISTOR 19, 6K 1 % ,125W F TCiO*-iOO 
RESISTOR «,64K il ,iBSw F TCiO+-lOO 
RESISTOR |9,6K ll .129H F T€i06*l0S 
RESISTOR lOK ,011 .2H PiW TCi04-l 
SE&ISTDR 100 11 F TC«9“»-*lO0 

RESISTOR 19.6K i% ,125rt F TC1S+-1O0 
RESISTOR 106 11 ,125M F tC>0*-l4D 
RESISTOR 16, 2K U F TC^Of-lDO 

RESISTDR-TRMR lOK 51 m tOP*AOj l^TRN 
RESiSTOft-TRMP loK 91 WW TOP-AOJ l-TRN 



Mfr 

Code 



Mfr Part Number 



20460 

96269 

56209 

96269 

56269 

2S400 

26400 

20400 

26460 

26400 

20460 

364S0 

20460 

20400 

26460 

20400 

20400 

20400 

20400 

20400 

26460 

20460 

20400 

£6400 

20460 

26400 

20400 

20400 

20400 

20400 

20400 

£0400 

20400 

20400 

26400 

20400 

26400 

24546 

24546 

24546 

20546 

24546 

24546 

14140 

24946 

24946 

24546 

I4J40 

14140 

24546 

24546 

14H0 

14140 

14140 

24146 

14140 

14140 

14140 

£4546 

24546 

14140 

14140 

24546 

24146 

24546 

14140 

24546 

24546 

24546 

24946 

26400 

20400 



00445*60102 

1500225I9020A2 

1500225X902042 

1500225K9020A2 

19OO225X902OA2 

1901-0025 

1901-0025 

1901-0029 

1901-0025 

1901-0029 

1901-0029 

1901-0029 

1901-0029 

1901-0025 

1901-0029 

1901-0025 

0490-0367 

0490-0367 

0490*0367 

0490-0367 

0490-0760 

0490-0760 

0490*0760 

0490-0760 

0490-0760 

0490-0760 

0490-0760 

1654-OoTl 

1054-0071 

1054-0071 

1S54-0O71 

U54-0O71 

1094-0071 

1054*0071 

1054*0071 

1054*0071 

1094-0071 

C4-U0-T0-9U2-F 

C4-1/6-T0-5U2-F 

C4-l/a-T0*5U2“F 

C4*1/0.T0-51U*F 

C4-lF0*T(J-U>l-f 

C4-l/0.T0.162a*f 

1350-1/32«A-1O02-T 

C4-l/0*to-i962*F 

C4-1/0-TO*75O1*F 

C4*1/S*to-10O2-F 

1390-l/32-A*tP02-T 

1350-1/31-A-1002-T 

D4-1/S-TO-0251-F 

C4-1/S-T0-5U1-F 

1350-1/J2-A-1OO2-T 

1390-1/32-A-6OO1-T 
1 150*1 /la*A-00Ql-T 
D4-1/0-T0-1OI-F 
il5O-l/32-A-0OOl-T 
U5O-1/0-E-44O2.F 

13SO-1/I2-A*0OO1-T 

C4-1/S-T0-1962-F 

C4-t/Q.TO-l0l-f 

135O-1/32-A-10O2-T 

1172-l-n7R5-f 

C4-1/6-T0*I962*F 

C4-1/0-TO-4641-F 

C4-1/6-T0-196£-F 

1350-U32-A-10D2-T 

C4-1/6*TO-101*F 

C4-1/0-TO-1962-F 

C4-l/0*TO-t0l-F 

C4*l/a-T0-l62l-F 

2100-1776 

2100-1776 



See introduction to this section for orderinf? information 
* Indicates factory selected value 
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Replaceable Parts 



Model 8445B 



Table 6-3. Replaceable Parts (Cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1100*177* 


5 




RfaiSTOR-TRMR lOK 55 MW TOP-AEJJ 1-THN 


2BAA0 


2100*1776 


AJPtJT 


»l00*l77a 


5 


2 


R£5!ATOfl*7RMR 2K 15 WH T0R"ADJ 1-TRN 


2B4B0 


2100*1774 


AtPtU 


I100*177| 


5 




HEAIATOR-TRWH lOK 55 TQP-ADJf l-TRN 


28480 


2109*1776 


Al»If 


llOO-iT7fa 


5 




REB|ST0R*TRWR 19K 51 Wft TOP-AOJ l*TRt4 


2A4S0 


2109-1776 


kl^U 


2100.177* 


5 




REAtSTDR-TRMR loK 51 WM TOP-ADJ 1-TRN 


28480 


21&0-1T76 




2100*177? 


3 




RESSOTQR.TR^R 2K 11 KM TQP-ADJ 1-TRN 


2B4A0 


2190-1774 


AlNUt 


2t00-l77* 


5 




R£A10T0R«TRMR lOK 51 MM tOP-AQJ l-fRN 


2S4B0 


2109-1776 




OBU-3007 


4 




R£8S8T0R lOK *911 ,2M PWrf Tt«0+-1 


14140 


l359*iy3i*A-l0O2-T 


k%nu 


0411. 1007 


4 




REamOR lOK lOll i2f4 ^MW TC*0-^-l 


14J40 


1359-1/12-A-1002-T 


4|R4! 


0*?A.S1*0 


0 


1 


flEAiarOR 3U4K 11 ,U5K F TCtO*-lOO 


24546 


CU-1/8-T0-3162-F 


41RH 


a 100*177* 


5 




R£SlOTOR*TaMR lOK 51 mM 70P-ADJ 1-IRN 


2A4B0 


2199-1776 . 


klfitn 


0757*0^00 


7 




RgSiarOR 7,5K IX ,125M F TC»0+*lO9 


24546 


C4-i/i-70-750i*F 




0757-0403 


9 




RESIATOR lOK 11 ♦JiSM F TC«0+-tOB 


24546 


C4*l/8-T0*10Qi-F 


ktntiti 


0411*1007 


4 




RSarSTOR lOK *0U PWW TCt04r-l 


14140 


l319-l/32*A*ieo2-T 


URSD 


oaii-ioor 


4 




RIfltOTDR lOF lOll t2M Pl^fW TCBO^'-l 


1S140 


1359-1/32-A-IO02-T 


41RS1 


07S7-OA41 


5 




f?£8l5T0a B*2lK |1 ,125M F TC«0+-100 


24546 


C4-W«.T0-Bi51*F 


kiH%2 ' 


0717-04SS 


3 




RISifTOR S,ttK l1 ,12IW F TC-04-100 


24546 


C4- 1 / B# T 0 *5 1 1 1 -F 


km^t 


0011*1007 


4 




R£8IAT0R lOK ,911 ,2M PMR TC60+-1 


I4l40 


1 359-1 /3I-A-I992-T 


A|R|4 


oiii-iooa 


S 




R£SIBT0R OK ,011 .2M TCn04-t 


14140 


l359-l/S2-A-iOOl-T 


Mitss 


0411*1000 


5 




RESISTOR SK ,9U ,2M PMW TC*04-1 


14140 


lll&*l/32-A*809l*T 


AjRStr 


0757*0401 


0 




RiSiaXOR J99 U ,125W F TC»04-tOO 


24546 


C4.WB-T0-191-F 


AiRST 


0BUp300*7 


6 




HEAI5TDP 44« 11 ,2J^ PMH TC»04-l0 


14)40 


l359-i/S-E*4492-F 


AlRfS 


OiH-lOOB 


5 




Rt SI a TOR BK tOll ,2 m Pmm TC"04*1 


14140 


1359-1/32-A-BOOI-T 


AIRS? 


oiit.iooa 


5 




HEAllTOR SK ,0U ,2M PWM TC»04*1 


14140 


i350-l/32-A»B091-T 


AjIiO 


0717-0401 


0 




RESIBTOR 100 U ,ial*f ^ TC"9f.iOO 


2?546 


C4-l/A*T0*iei-F 


AlR*l 


OBU-llU 


2 




RESISTOR 117, 5K {% IM RWM TCnot-lO 


14140 


U72-1-UTR5-F 

lS59-t/3Z-A*l502-T 


AIRAZ 


OiU-1007 1 


1 4 




REBI3T0R lOK ,011 i 2w PMM TCb04-1 


14140 


kiW 


0*?B.3155 


1 




RESISTOR ft,64K \% f TOiOt-lOO 


24546 


G4-l/8-T9*4641-r 


AjR^a 


0757-0054 


7 




RESiBTOfi 51, IK \% ,125M f TC»94-lOQ 


24546 


CB-1/8*T9-Sn2-F 


At»*S 


0011-5007 


4 




REaiATOft lOK ,011 ,2M PKft TC»9+-1 


14149 


I1S0-U32-A-IO02-T 




0004-3157 


3 




REBtSTOH 19, 4K 11 ,125W F TC»0+*190 


24546 


t4-l/B-T9*lR62-f 


A|R*T 


0757*0401 


9 




ftiSISTOR 100 11 ,12SW f TC«0+-10!) 


24546 


C4-l/a-TO-10l-F 


Ailt 


1101*1142 


6 


2 


SW1TCH-8L SPOT mIMTR ,5A 12SVAC/DC PC 


2&4B0 


M91-H62 


Allt 


1101*1142 


6 




SHITCH-SL SPOT MINTR ,SA 125VAC2PC PC 


28480 


3191-1162 


AlTRt 


0360*1514 


7 




TERMINAL-STUO BSL«P1N PR|3S*MTS 


26460 


0369*1514 




0360*1514 


7 




TEfif^H4AL*STUD SGL-PSW PRESS-MTS 


2B?eo 


0160-1514 


AiTRS 


0560-1514 


7 




TERWINAL-ATUO S0L*PII« ^REaa*MTCI 


2B4S0 


0360-1514 


AlTRft 


0340*1514 


7 




TSRMINAL-ATUO S0L*?lN PRESS-i^TG 


28480 


9360*1514 


AlTRfi 


03Ii0-!5H 


7 




TERMI^^At-STUD 8GU*FIN PHfSS-MTG 


28460 


0360-1514 


AlTRa 


0140-1514 


7 




TERmINal*STUd AAU*I^1N Pa£SS-MT9 


28489 


9369-1114 


AiTRT 


0340-1514 


7 




TERMIWAL-BTUO 301-RIN PfiESS-KTO 


28480 


0360-1514 


AlTRi 


0360-1514 


7 




TERWIWAL-STUO SGL-PIN PRtSS-MTO 


28489 


9360*1514 


AjTR? 


0360*1514 


1 7 




TERHIWAl-STUD 8fiL*PIN PRiSS-MTO 


28480 


0360-1514 


km 


la26-026t 


0 


5 


IC OP AMP low-noise TO-99 
tPREFERREO REPLACEMENT) 


28450 


1826-9261 


kiUi . 


li|b*0261 


0 




IC DP AWP LOM-WOISE TQ*99 
JPREFERRED REPlACEMEfin 


18480 


1826-926) 


km 


1026-0241 


A 




IE QP AMP LOM-NOISE TO-99 
(PREFERRED REPLACEMENT) 


28489 


1826*0261 


A|UU 


1126-0261 


0 




IC QP AMP LOM-NOIAE TD-99 
CPREFERRED REPLACEMENT) 


28489 


1826*9261 


AlUS 


1026-0241 


A 




IC OP AMf LQM-NOISE TQ-99 
{PREFER REP REPLACEMENT) 


28489 


1826-9261 


km 


1026-0013 




1 


IC OP AMP LOM-NOISE TO*?? 


96661 


888741CV 


kiW 


1002-9041 


' 4 


4 


OIODE-ZNR 5,1 IV n 00-35 P0*,4M 


28480 


1692-0041 


AiVfti 


1 002-9 iStt 


6 


4 


OIODE-ZMR 16, 2V 11 DO-35 PDh.AM 


28480 


1?02*01S4 


AkVRl 


1002-0041 


4 




0|DDS*ENR 1.1 IV 51 PQ-35 PD^.Art 


28489 


1902-9041 


AiVR? 


1002-9104 


4 




DIDDE-INR 16,2V 5l PO-35 PD",4W 


28480 


)902-0184 


AtVM 


1693-0041 


4 




DIODE-ZNR 5.11V 51 °0-i5 PP«.4w 


28489 


1902-0041 


AtVR* 


1002-0150 


6 




DIOOE-iNr V6.2V 51 00*15 PD4,4W 


28480 


1902*0184 


AiVAT 


1402*0041 


4 




OlGOE-INfi 5,11V 51 pO-iS P0 k,4M 


28489 


1902-0041 


AiVlB 


it02*0l44 


6 




DIQDE-ZWR 16.2V 51 P0*l5 FD".4M 


28489 


l902-9t6(| 
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Iniroduction to this section for ordering infcjrmation 
^Indicates factory selected value 




Model 844 5 B 



Replaceable Parts 



Table 6-3. Replaceable Parts { Cant'd) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


A{ 


0B44B-S4114 


2 


1 


Arci 


018Q-EQI5 


4 


3 


AZCI 


OISQ^EQIS 


4 




A2C1 


OISQ-1819 


3 


1 


AECA 


siso-sisi 


4 


1 


A2CS 


QlbQ-iaiR 


9 


1 


A2CS 


Q|S0-34b6 


B 


1 


A2C7 


Ql8O-01f7 


5 


S 


klt% 


Qieo-sui 


* 


1 


AlCRl 


IS01-QQ25 


2 


6 


AECRf 


19Q1-QQ2S 


2 




A2CR3 


19Qi-0Q2E 


2 




A2CRA 


1901-OOSS 


2 




aecrs 


l9Ql-0QilQ 


1 


2 


kitnii 


IRQUOEOQ 


5 


4 


kicni 


t9Qi-Q2QQ 


5 




kzm 


IfOl-QEOO 


5 




Aim 


tRQl-DlQQ 


5 




AjCRtO 


1901-01S9 


3 


& 


kimi 1 


19Q1-S1S9 


1 ' 




«2CKU 


1901-SlSf 


3 




A2CRi3 


i9Ql-oiS4 


3 




AzFl 


IllO-QSiE 


1 


2 


AeFS 


ailO-SSET 


5 


1 


trMrj 


UflS-QQll 


0 


i 




IfQS-QQSS 


8 


I 


AjMPl 


Euo-oasf 


0 ' 


5 


AiDi 


1SS4.Q07E 


s 


2 


A2BI 


1654*0012 


s 


4 


A^Bl 


I8I3-0S1Z 


4 


4 


AES4 


Ifi$a-0D21 


8 




AzRS 


lSSA-0022 


5 




aesa 


1S53-0011 


4 




1287 


1853*0012 


4 




A£8| 


lifS-OQU 


4 




A289 


IS54-0Q19 


7 


i 


A2B10 


U53-0Q1Q 


4 


4 


I28U 


ISE4-Q071 


7 


2 


A|R1 


0SRS-12SQ 


9 


4 


A^RZ 


0757*0442 


9 


5 


km 


QS9S*3tSQ 


9 




A2RR 


07S7-Q4S8 


7 


* 


A2RS 


2100-1774 


3 


1 


AZR* 


QTS7-0A42 


9 




AER7 


0648*0013 


. B 


1 


AiRS 


0757-0435 


7 




AJPR 


0757-0455 


* 


2 


AERiS 


0757-0442 


9 




AZPU 


6757-04*0 


7 


1 


A2R12 


0648-12*0 


9 




A2#n 


0757-045S 


7 




AIR 14 


07*4-0016 


5 


1 


kms 


0*45-3637 


4 


2 


Kinih 


0648-313* 


8 


2 


AsRlT 


0648-115* 


2 


1 


A2R1S 


0645-12*0 


9 




A2R1R 


064S-3637 


4 




ASRIO* 

A£R23 








AZRIA 


0764-0013 


9 


1 


A2R» 


0757-0274 


0 


1 


klHk 


0757-0414 


4 


\ 


A2R17 


0*45-3116 


8 




A2R2S 


0757-0442 


4 




A^RIS 


0*83-0275 


9 


'• 2 


AZRSO 








mu 


0511-3007 


4 


3 


A2R32 


0511-1007 


4 




A2ftn 


0*45-3241 


6 


1 



Description 



IVifr 

Code 



Mfr Part Number 



fOWSR SUPPLY ISSEHSLY 

,01UF UOVI^C CEP 

CAPAClTOfl-FKD pOlUP iOOV&C CE« 

c*p*cnoR-rxo ;oour+75**tas£ sovoc 
CAPACnOR-FJtO lSt)OUF+7S-lOJt 50VOC AL 
CAPACnOR-FXD ^&£UF 4*^0^ lOOVOC CER 

CAFACITOR-FXD leoFF 4-lOS i><V&C CIR 
CAFACITOR-FMO E.2UF*«ltt)l 20VDC TA 
CiPAClTOR»FKO 3.JUF + -10)t 50WOC TA 

D300E-CEN PRP loOV 800MA DO-7 
0ICDE*&EN PRP IS&V 200MA DD-7 
DI0DE-5SN PHP !&0V «0D«A DO-T 
DIOPC-GER PRP iDOV 200MA 00*7 
DIODe-SWlTCKlNO UV 5&HA SMS DO-JS 

OIOfli^FHR HECT lOCV USA 
DIOOE-PWR RfCT l&OV USA 
DIOOE-P^^R SECT USA 

DIODC-PWR RECT tOOV USA 
0I0DE*PWR RECT ttOOV 750MA DO-ai 

DIODE-PHR RECT aOOV 75DMA DO-Al 
D30DE-PWR filCT aOOV T50HA 00-41 
DlODE-PrtR SECT AOOY 750WA 00-<U 

FUSE ,5A «50V MTD U£SX,2S UL 
FUSE J25* aS^V NTD t,25X,aS UL 

heat sink to-s/to-sr-cs 

HEAT SIHK T0-frft*CS 
fUSEHDLOlft*CLIF TYPE 5A ,a5D-FU8E 

TRANfllSTDR hlP^ mW 51 TD-^^ PP«aSN 
TRAWfliSTOR NPM El T0-J9 PDtTOOMW 
THANSISTDR PH? aNifftAA 81 TO-19 POifeoaMKt 
TRANflISTOR NPW 81 TD-IR PDaTOOMtf 
TPIAN8S8T0R NPN 81 TO-39 FObToD^W 

TRAN8I870B PNP 2K2R04A 81 TO-SR 
transistor PHP aNS^OflA 81 T0-S9 PP^bdOilW 
TRAN815T0R PNP 0NI9O4A 81 TO-39 PObSOOi^W 
TRANSISTOR NPN aNSOSiS SI T0-J9 PDbIH 
transistor PNP 81 PDb300'*W FTbISOMME 

transistor npn si Poitsos^w rT«isottHZ 

RESISTOR 4S4K l!£ ,18SW F TCbBT-HKI 
RESISTOR 10« 1* F TC*8+-10^J 

RESISTOR IX .W5W F TCBOt-lOO 

RESISTOR SUIK IX .SaSH F TCiO+-tOO 
RES18T0R-TRMR 3K 58 m TOP-ADJ l-TRN 

resistor lOK ix ,JI5H F TC"04-UO 
RESISTOR l,9bK IX ilBSwf F TC»04-lOO 
RESISTOR SUl^ IX .JMH F TC*0+-1SO 

resistor loaK IS *tasw f TC»ot-iSfl 

RESISTOR ISK IX ,U5W F TC»&+"10S 

Resistor mok ix *l2?sw f Tc"04-ioo 
RESISTOR 464K IX ,i«SW F TC«a+-lOO 
RESISTOR SUl^ IX F TCust-lOa 

RESISTOR IX 5X 2Vf HQ TCb 04-300 
RESISTOR S20 5x SW NO TCtat-ZOO 

resistor IT.flX IX F TC»0^-100 

RESISTOR 14.7K IX tl2SW F TC«Of-lOO 
RESISTOR IX -liJSW F TC»04-100 

RESISTOR 820 SX £IH ^0 TC»04*200 

NOT ASSIGNED 

RESISTOR 13 EX Zn >^0 TCKOt-SOO 
RESISTOR 3*1SK IX ,%t%H f TCiO4-lO0 
RESISTOR 6*3|K IX .liSW F TCPOt-lOO 
RESISTOR IT.BK IX .1 £Sn f TG»0+-100 
RESISTOR lOK IX .ISSW F TCB04.100 

RESISTOR 2^7 Sx FC TCh-ROO^+SOO 

NOT ASSISNED 

RESISTOR lOH ,0lX PWW TCb04-1 

RESISTOR ISK «OtX TCi04-{ 

RESISTOR ESQ ,2SX >125^ F TCbQ4*SQ 



25440 


05445-60114 


2S480 


0160-2055 


25450 


0160-2055 


5*289 


3QOU7GO50DH2 


00553 


539-7471-08 


25480 


0160-3459 


284S0 


0160-3466 


56259 


15OD225X902OA2 


56289 


1100331X905062 


25480 


1901-0025 


25480 


t*01-O0E5 


25480 


1901-0025 


28480 


1901-0025 


28450 


S 901-0040 


£8450 


1901-0200 


25480 


1901-0200 


£8480 


1901-0200 


£5480 


1901-0200 


28450 


1901-0159 


25450 


1901-0159 


25450 


1901-01S9 


25480 


1901-0159 


284 50 


2110-0012 


28450 


£110-0027 


25480 


1205-0011 


2S4B0 


1205-00&5 


28450 


2UO-0269 


01925 


£N30f4 


072*3 


817843 


012*5 


2N29&4A 


072*3 


&17843 


07263 


SI784S 


0129S 


2N2904A 


0U95 


2N2904A 


0U95 


2N2904A 


0192B 


2N3053S 


25480 


IB53-002G 


25480 


1854-0071 


2S450 


0698-3260 


24S46 


C4*i/B,TO-1002-F 


25480 


0698-3260 


14146 


C4-1/B-TQ-51U-F 


25450 


2100-1774 


24546 


C4.l/8.T0-t00i-F 


24546 


C4-l/B.TQ*lf6l-F 


24546 


C4-l/8-T0-5ll2*F 


24546 


C4-1/S-TO-1003-F 


24546 


C4-t/8-TO-100^-F 


24546 


c4-I/a-TO-1103-F 


284B0 


0698-3260 


24546 


t4-i/8-io-sna-F 


26480 


07*4-001* 


25480 


0*96-3*37 


2454* 


C4-l/a-T4-l7SZ"F 


2454* 


C4-1/B-T0-147E-F 


28460 


0698-32*0 


28450 


0698-5637 


25480 


0764-0033 


24546 


C4-1/B-T0-3161-F 


24546 


C4-l/B-T0**Bll*F 


24546 


C4-t/B-T0-1782-F 


24546 


C4-U8-t0-l00a-F 


01121 


C817S5 


14140 


1350-1/32-A.1002' 


14140 


l350-l/32-A-1002^ 


28450 


0698-3241 



See introduction to this section for ordering information 
"^Indicates factory- selected value 




Replaceable Parts 



Model 8445B 



Table 6-3. Replaceable Parts ( Cant’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AsRilt 


t>73?-fiil4a 


9 




RE5I8TOR lOK ix «125H F TCitO+*lOO 


24546 


C4«i/e*T0*ua2*F 




D737-0A4a 


9 




RE8I3TD4 lOK 11 F TGb09-100 


24546 


C4-1/I-T0-1CO2-F 




0?5T*04Lb 


7 


1 


RE8I8TOF 511 11 «125H F TCBO+-IOO 


24546 


C4pUB-T0*S1 IR-F 




03AO-15]4 


7 


19 


TCRr41»Al*8TUD I8L-F|N PR£88-MTG 


28480 


0360-1514 




1?3Aa-l51A 


7 




TER*^flVAl*8TUP 881-FSN FfitSS-MTC 


2&4B0 


0360*1114 


AaTRj 


a3b&*l5lft 


7 : 




terminal-stud 8G1.-PJW PRE8I-MTG 


28400 


0360-1514 




ei6o-i5ia 


7 




TEHMINAL-8TU0 BSl-PIN PRE88-HTG 


284S0 


0360-1514 


I2TR$ 


0160*1314 


7 




TERmjnal-BTUD SSL*RIN PRES8-MTC 


28480 


0360*1514 


AgTRb 


0160*1514 


7 




TERMINAL-BTUD aSL-PIN FRIBB-MTS 


28480 ^ 


1 0360*1514 




0160*1514 


7 




TERMINAL-8TU8 SGL-FlAI FRild-MTC 


28480 


0360*1514 


Aaui 


ieao*oio6 


6 


1 


1C 72s V RGLTfi TO-tOO 


04713 


MC1723CG 


Aaua 


1B26-0261 


a 


3 


U OP AMP LOW-PJOISE TQ-99 
tPfitf ERRED REFLACEMENn 


28480 


{826*0261 


Aayi 

*aVRi- 

AgVRl 


laao-oaAi 


8 




IC OF AMp LOtf*NQl8E TO*99 
iPRfFERRED PiPLACEMEwn 

not Assigned 


2S480 


1826-0261 


A2VR4 


1902*0025 


4 


1 


DIOOE-ZNR IQV 54 DO-35 FDii.OM TCa+,,061! 


28480 


1902*0025 


AiVAS 


1902-3256 


9 


1 


DIODE-^NR 23,7V 5K DQ-15 PDv,4W 


2S4SO 


1902-3256 


AaVHA 


l90a*52T9 


6 


2 


DIOOC-ZNR 2a, 7v 55 DO-Sf PDa*4i^ 


£8460 


1902-1279 


AaVAT 


1902*3040 


7 


1 


0I0DI-2NR 3,4lv 55 D0-3S POm^uv 


284S0 


1902*1048 


Aivse 


1902.U6S 


3 


2 


OlODE-ZNR 26<1V 85 DD*3I 


28480 


1902*3268 




1902-3268 


3 




OIoOE-ZNR 26,1V 5lf 00*|5 pDa,4iv 


28480 


{902*3268 


A3 


08045-60103 


9 


1 


YIG DRIVER A88EMBLY 


28480 


Oi44f *60101 


ilCl 


0160-3094 


e 


1 


CAPACITDR-FXO ,lJF t*10K lOOVDC ZIR 


28480 


0160*3094 


43Ci 


0160*2055 


9 




CAPACSTOfi*F!^D ,0iUF 680-20I lOOVOC CER 


28480 


0160*2055 


A3CI 


0160*1455 


s 


1 


CAPACIT0R-Fi(O 470PP f*lO( IKVDE CER 


28480 


0160*3465 


A3C4 


0110*0197 


8 




CAPACITOR-FAD 2,20F«*101S 20VDC TA 


56289 


150D225X9020A2 


A3C«1 


190 J -0015 


a 




DJDDE-GEN PRP lOOV 200MA 00*7 


26480 


l9&i*0(i25 


A3CR2 


1901*0040 


1 




DSDDE-8HnCHING |oV SOMA 2N| DO-35 


26480 


1901*0040 


A3CS1 


1901*0025 


2 




OIDDE-SEN PRP lOOV 200MA 00*7 


28480 


1901*0025 


Asri 


2110-0094 


9 


1 


FOSE 1.25A 2S0V ^25^,25 UU £€C 


28480 


SilO-0094 




0490-0894 


9 


1 


relay 2C 36VDC-CDH 3A 30VOC 


26480 


0490*0894 


A3MPI 


0340-0162 


7 


1 


|R8ULATDR*A8TR ALUMINUM 


28480 


0340*0162 




1200-0043 


8 


S 


IN8ULAT0S-A8TR ALUMINUM 


28480 


1200*0043 


*3I^A3 


1200*0081 


4 


1 


INByLATDR-FLa-eSHO NYLON 


28480 


1 120D-0Q81 


ASHRii 


2UO-0269 


0 




FU8EHDLDER-CL1P TYPE 5A .25D*fL18E 


28480 


2110-0269 


A3HAS 


08445-00003 


2 


1 


HEAT StNKf DRIVER 


28480 


06445*00003 


A3Q1 


1054-0022 


8 




TRAW81ST0R NPN 81 fO*S9 PDbTOOMW 


07263 


117843 


Aiaa 


1553-0020 


4 




TRANBIITOR PNP 81 PDtiOOMW FTalSOMHZ 


2S480 


t653«0020 


A3Q1 


1054-0237 


7 


1 


transistor NPN si tO-66 PD-20W FTbHMKZ 


28480 


1S54-Q237 


A394 


1854-0217 


8 


t 


TRANSISTOR NPN 2M|442 31 TQ-3 PDf117«( 


01928 


2 R 54 42 


AlQS 


1051*0020 


4 




transistor pnp si pd«36omw ftfisomhz 


28480 


1851*0020 


A^QA 


1853-0020 


4 




transistor PNP si POaJOoMH FTHSOMMI 


28480 


1653*0020 


A1Q7 


1854-0071 


7 : 




TRANSISTOR NPN 3l PD^lOOMM FT«200MHZ 


28480 


1854-0071 


ASSI 


1054*0072 


8 




transistor NPN 2N3054 SI TO-66 PDi25lT 


01928 


2N3054 


ASRI 


0698*3150 


6 


1 


RESISTOR 2,I7F X% ,J25W F TC«0+*108 


24546 


C4-1/6-T0-2I71-F 


A3Ra 


0757*0317 


7 


1 


RESISTOR 1,33F X% ,125W F TC«8+*lOO 


24546 


C4-WS*TO*mi*F 


ASRI 


0757*0460 


t 


2 


RESISTOR 61, 9K i% ,125W F TCBOt*lO0 


24546 


C4-1/S-T0*6192*F 


AsRtt 


0757*0460 


1 




RESISTOR 61.9« 1 % ,U5W F TCf09*108 


24546 


C4-t/8-t0*6l9|-F 


A3RI 


0690-3161 


9 


1 


RESISTOR 38, 3K IX ,l25i^ F TCaSY-lOO 


24546 


C4*l/S-t0*383i-F 


A3RA 


0757*0196 


4 


1 


RESISTOR 75 U .l£SW f TC“0+*100 


24546 


C4-l/8*T0-75R0-F 


A3RI 


2100*1776 


5 


1 


RiaiSTOR-TRMfi loK 5X WW TOP-ADJ l-TRN 


28480 


2100*1776 


A3RI 


0757*0458 


7 




RESISTOR 51,1»« 1% rliSW F TCfO+*100 


24546 


C4-1/8-T0-5U 2-F 


AlR4 


0757-0442 


9 




RESISTOR lOK U ,l2Stf F tC«0+-lOO 


24546 


C4*1/6-T0*1002-F 


A3Rte 


0757-0442 


9 




resistor lOR n ,U5w F TC»0Y-160 


24546 


C4*l/a-to*t002-F 


AJRU 


0811*1362 


0 


I ' 


RESISTOR IK ,0U ,25« PWH TCi0f*5 


28480 


0811*1362 


A3RII 


0811*3243 


0 


1 : 


RESISTOR 2,675 ,1% 2,5w FNM TCF6+-3 


28480 


0811-3243 


A^RiJ* 


0698-3412 


7 


1 


RESISTOR 26*1 IK ,125W F TC^SY-iOO 


oiaaa 


PME55*t/8*Tg-26Rl-F 


A3NU 


0698-3163 


1 


1 


resistor 611 U ,12SW F TC60t*j60 


14546 


C4-l/fl*rO-6nO*F 


Ajnts 


0757-0401 


0 


1 


RESISTOR 109 IK ,1251« F TC^SY-lOO 


24546 


C4-l/fl*T0-lOl-F 


A3RU 


0811*3807 


4 




REaiaroR iok ,on <2 h phw tcfs9*i 


14140 


1SI0*W52*A*10&2*T 


A3R1T 


0757-0465 


6 




RE8S8T0R looK %% ,I25W F TCb0+-190 


24546 


C4*1/B*T0*1U03“F 


ASRIB 


0698-3441 


a 


1 


RESISTOR 215 1* ,l25w F TCffS+-10S 


24546 


C4*i/8pT0*2|8R*F 


ASRl^ 


0683-0275 


9 




RESISTOR 2,7 5X ,25N FC TCb-400/^506 


onsi 


CB27G5 


ASRlO 


0698-3449 


6 


1 


REarSTOR aS,7K 11 ,125t^ f TCaDt-tOO 


24546 


C4*l/8-T0*iST2-F 


A3RI1 


2106-1772 


1 


1 


RESISTOR-TRMR 509 53 MN TOP-ADJ l-TRN 


2S4S0 


2100*1772 




0757-0458 


7 




RESISTOR 5US« i% *1*5^ F TCwgt-loO 


24546 


g4pUBpTO-5U£-F 


AIRIS 


0757-0458 


7 




RESISTOR 51, IK l% ,1|5N F TCiO+-lOO 


24^546 


C4-lFe*T0*SlU*F 


A3Raa 

ASfilS* 

AlBli 


2100-1TT7 


6 


2 


RESISTOR-TRMR 2(jK 5X tfW TDP-ADJ t-THN 
NOT ASSIGNED 


26480 


aiOQ-1777 



6-10 



See introduction to this section for ordering information 
^Indicates factory selected value 




Model 8445B 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


iMfr 

Code 


Mfr Part Number 




Iiaft-ITTT 


6 




REilSTOR-THMft 2oK 9)5 WVi TOP-ADJ 1-TRN 


28460 


liOO-1777 


Asti 




6 


1 


awlTCH-8L 6PDT ,SA 135VAC/0C PC 


3B4B0 


3101-1162 


AsTPt 




7 




TERMINAU-ITUP 8Glp-PlN FREiS-f^TG 


20480 


0360-1914 


AST Pi 




7 




TERM344AL-STUO 00L-PIfJ PRE88-HTG 


284B0 


036Q-1914 




05bO*lSl4 


T 




TERM.INAI-8TU0 0GL-PIN PR^fO-MTG 


28480 


0560-1914 


ASTPil 


01*0-1114 


7 




TtRHlJ^A4.-8TUD 00L-PIN PfiE88-MTG 


28480 


0160-1914 


km 




0 




!C OP AMP U0W-M0I«e TO-6* 
CPREFERflgO REPLAtiWENTj 


28400 


1626-0261 




1902-0*09 


2 


1 


DIODE-ZNR 9W iX D0*7 PPtt»9)V TCwt.OOns 


20480 


1902-0665 


k%m 


1902.S203 


6 


i 


DIODE-ZNR H,7V 9K 00-35 P0«*4H 


20480 


1902-320! 




1901.0104 


6 


1 


OIOOE-ZNR 16,3V 5% 00-39 PO-,4H 


28400 


1*02-0104 


kl'iRH 


IfOl-SlSI 


0 


1 


OIOOI-ZNR U,1V SX 00-39 P0*,4w 


30400 


1902-3183 


AlVflfi 


1*02-0179 


5 


1 


OIODE-ZNS lOOV 9K 00-19 PO»lW TC»+*08lS5 


28480 


1902-0179 


tjVItt 


1902-32T* 


6 




D10DE.3HR 38,7V 5% 00-15 PD6.4W 


2040Q 


1903-3279 




0960*0319 


T 


1 


V!G FILTER A88EMILY 


30460 


&960-O1S6 


AS 


084413-60104 


0 


1 


motherboard AiSEWaLY 


38460 


00^45-60104 


ASfll 


06*6-3491 


3 


1 


RE818T0R 1R6K {% ,USw F tCi0 + -IOO 


2494b 


C4-U0-TO-1963-F 


lSK«t 


1391-1816 


6 


3 


CONNlCfOR-PG edge 11-CONT/ROh 3-R0«8 


21480 


1391-1006 




1391-1886 


6 




CONNECTOR-PC edge 19-CONT/ROH 3-R0H9 


28460 


1291-1066 


tSK*S 


1351-1886 


6 




CONNECTOR-PC EDGE If-CONT/RDW 3-ROW8 


20480 


1351-1086 




0960-0643 


i 


1 


power module ASAEMBLY tPREFERREO REPL.S 


20480 


0960-0443 


AfrPl 


3110-0001 


0 


1 


FU0E lA 390V NTO U29X»39 UL 
CFDR 100/13OVAC OPERATION) 


75r15 


312001 


A*F1 


2110-0013 


1 




FUBE ,9A 350V NTD 1-39X,35 UL 
{FOR 22O/340VAC OPERATION} 


26480 


2110-0013 


aaji 


0160-1914 


7 




TERM3NAL-STU0 9QL-P1N PRES8-MTG 


28480 


0560-1914 


AbJl 


0360-1916 


7 




TERMINAL-ITUD SGL-FIN Ph£88-MTG 


26480 


0560-1914 


AbJJ 


0 160-1114 


7 




TERHINAL-IIUO SGL-PlN PRE88-MTG 


26480 


0560-1514 




0160-1914 


7 




TERMZNAL-8TUD 8GL-P1N Pfi£85-MT0 


28460 


0560-1914 


AbJI 


0360-1514 


7 




TERH1NAL-8TUD 8GL-PIN PREBB-MYG 


26400 


0560-1514 


kkH 


0160-lSH 


7 




TtftMlNAL-8TUD 8GL-P1N PRE88-MTO 


26480 


0360-1914 


A6J7 


0360-1914 


7 




TERHINAW-8TUO BSL-PIN PREtl-MTG 


26400 


0360-1514 


AbJi 


0360-1914 


7 




TERMTNAL-BTUO 8DL-PIN PRESS-MTG 


26480 


0360-1914 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Model 8445B 



Table 6-3. Replaceable Parts ( Cant’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7 

A7A1 




9 


i 

S 


DI5ITAL PANEL Mf^ER ASfll«iLt 
(FDR OPTION OOl) 

OPM PISPLaV board AlBiMBUV 


28410 


01445-A0C38 


ATAIDH 


1490.0 


7 


5 


OlBPlAV-NtFM.SEO l-CHAR ,3-^ 


11410 


1D6I-1533 




1490^0491 


7 




DI8PLAY-NUM-3E0 t*£NAR »3-H 


28480 


IDS 1-3533 


ATAIDSi 


1990-04«I 


7 




0!$PLA¥»NO^*3£G l-CHAR ,3*H 


21480 


1D81-S5S3 


I A7A1DIJ) 


I99a*099^ 


7 




DIiPLAY*NUM-SEl I-CHAR «3>H 


21480 


lDll-3833 


1 A7AlDii 


199O-0491 


7 




D13PUAV*NUM-8Ea 1*0HAR ,3-H 


£1480 


iD8t-5533 


A7AU1 


120O-0S97 


9 


3 


9DCXET-K 14-CONT OlP-lLOR 


21410 


1200-0507 


A7A1Q1 


leSO.ODTl 


7 


4 


TRA^tSlSTOR NPN 31 P&H300MH FT^SOOMHZ 


28480 


1854*0071 


A7Al&i 


1194-0071 


? 




IRANOIOTOR HPfi 11 POvlOOMW FTviOOMrfZ 


28410 


1854*0071 


ATAlSi 


1 194*007 J 


7 




TRANllSTOfl NRN Ql POn300»^W FTb200WHI 


21480 


1154-0071 


1 k7km 


lftSa-0071 


7 




transistor NPN 11 PDfcSOOH# FTuaeOMHZ 


28410 


1854-0071 1 


A7A105 


1154*0071 


7 




TRANSliTQR NPN H PObSOO«W FT*200MH7 


21410 


1154-0071 


ATAtXOll 


120O-m4 


5 


5 


SOCKET-IC lO-CONT DIP DtP-SLOR 


28A80 


1200-0834 


AfAiXOai 


1200*0134 


S 




80CJ<ET«1C IO-CONT SIP OjP*aLOR 


28480 


12OO-0B34 


AtAlX&II 


U00>0i34 


5 




SOCKET-It lO-CONT DIP &SP-2L0R 


28410 


1200*0834 


A7A1^0«4 


UOO-0134 


5 




80CKET*1C 10*C0NT DIP DSP-8LPR 


21410 


1200-0834 




120D-0i34 


5 




100KET*IC lO-CONT DIP OlP-lLBR 


£1480 


1200-0134 




01445-20039 


4 


1 


PPM DUPLAY MIIC PARTI 
kSINDOl^-OlGiTAL PIIPLAV 


28480 


01443-20039 




osao-0043 


7 : 


2 


{ALSO LISTED A3 MP2S7) 

STANOOFf-MEX ,i-lN*LG 6-31THD «25-IN-Airf 


00000 


ORDER BY DESCHIPTIQN 




mo*ooi3 


1 


2 


SCRErt-MACJl 6-32 i-lN-LG RO*MO-SlT 


00000 


DROCR by OEicHIPnON 


. ATAl 


0S445*«(H>37 


8 


1 


PPM DRIVER SDARD ASIEMSLY 


28410 


08445-60037 


1 ATAlel 


0110*2210 


0 


1 


CAPaCITOR-FXD UOOPF +*"13 300V0e MICA 


£8410 


0180-2220 


A7A2C2 


0100-3402 


2 


1 


CAPACITDR-FXO lUF T-SS 50VDC MfT-PDLYC 


21480 


0160*1402 


A7AICJ 


0140-0200 


: 0 


1 


CAPACnOR-FXO 390PF t-S| JOOVDC MICA 


72136 


DH15F39UO30OWV1CH 


A7A2C4 


0100*3914 


1 


2 


CAPACITOR-FXP aOlUF Y-lOX lOOVOC DER 


28410 


0i6O-S9lu 


ATAaCS 


0100-3914 


1 




CAPACITQR-FXD pOluF +-10JS lOOYOe CER 


26410 


0160*3914 


ataic* 


0100*3111 


5 


1 


CAPACITOfi-rXD ,iUF f«5X SOYPO HET-FOLyC 


28480 


0180-3881 


ATA2C7 


0110*0197 


8 


1 


CAPACJTOR-FXP 2«2yF'i--l05 2OV0C TA 


16269 


150D225X9020A? 


A7AjCa 


OllO-ilOl 


2 


2 


CAPACITOfi-fXD oeoUFfSo-iOX 25VDC AL 


28460 


0180-2501 


A7AIC? 

A7AIC1D 


0110-0953 


0 


2 


CAPACITOR-FXP 22UFY-20% 25V0C TA 


21480 


0110-0553 


0100*2501 


2 




CAPACnOfl-FXD 410UF*50-10I 25V0C AU 


21480 


0110-2501 


A7AIS11 


01 00*0553 


0 




CAPACITOP-FXD 22UF+-20X 25V0e TA 


21480 


0160-0553 


A7AiCU 


0100-2500 


\ 1 


1 


CAPICITOR-FXO 150OUF+56-I0X 16VDC AL 


37942 


imiUOlSGUlR 


A7AfCil 


0100-0352 


9 


2 


CAPACITOR-FXO 220UFf-20X lOVDC TA 


2841q 


0180-0552 


A7A1CU ! 


010O-0SS2 


9 




CAPAnTOR-FKP 220uF*-30S iOVDC TA 


23460 


0180-0552 


A7A2c»t 


1401-0050 


3 


1 


PlOPE-lYirTCHlNS eov 200MA 2N3 DO-35 


28480 


1901-0050 


A7A2CRI 


1901*0021 


5 


4 


OrOPE-PWR RECT 400V T50MA 00*29 


2148Q 


1901-0026 


A7A2Cl^^ 


1901-0021 


5 




DIOOE-P^R RECT 400V T50MA PD-29 


21410 


1901*0026 


A 7 AKR 4 


1901-0021 


5 




PIODE-PWP RECT 400V 750^4 DO-29 


21410 


1901-0028 


A7Aifi«5 


1901*0038 


S 




PIQDE-PRR RECT 400V 750MA 00*29 


2l4l0 


l9ol-0Oi8 


irilCHi 


1901*0021 


5 




DIODE-PIaIR RECT 400V TiOMA DO-29 


26410 


1901-0028 


ATAiCR? 


1901*0028 


5 




DIOPE-PHR RECT 400V 750MA 00«|9 


28480 


1901-0026 


AlAitl 


1251*0400 


0 


12 


CONNICTQR-IGL COHT pin i*i4-MM*eSC-3Z «o 


28480 


1251-0800 


A7AHi 


1251*0400 


0 




connector-sol CDNT PIN U14-MM-18C-8Z IQ 


28480 


1251-0800 


A 7 Alts 


ti5l«Q400 


0 




CONNCCTDR-ISL CONT pin Ui4-Mrt-B3C-ai 10 


21480 


1251-0800 


ATAlEfl 


1251*0400 


0 




CONNECTOR-aCL CDNT P|N 1 • l4*M»i*BSC*IZ IS 


21480 


1251-0800 


ATAleS 


1251*0400 


0 




connector-sol CONT PIN 1 , 14»HM*B8C-IZ 3S 


26460 


1251-0800 


ATA2EA 


1251-0400 


0 




CONNEtTOR-SSL CoNT PiN 1 ■i4-MH-aiC-SZ 00 


284 SO 


1251*0800 


A?Ai€7 


1251*0600 


0 




CONNECTOR-lSL CONT PIN 1 .1 4-MM-63C-1Z SO 


26410 


1251*0800 


A7*ns 


1251-0600 


0 




connector-sol CONT PJN 1, t 4-MM-01C-8Z SO 


26410 


1251*0800 


A7A2J1 


1200-0507 


9 




IDCNET-IC 14-CONT PlP-ILOR 


26410 


1200-0507 


A7AiLt 


9100*1634 


3 


1 


INDuCtORRF-CH««LD llOgH 55 .UlDx.mLO 


21460 


9100-1838 


A 7 AII .2 


9140-0178 


0 


1 


INDUCT ORRF-CM-MLD 12U« lOX ,l44Dxai5La 


26460 


9140-0178 


aTAJM^I 


tlOS-0050 


7 


2 


HEAT sink TD*5/T0-39-51 


28480 


1205*0050 


A7A2MA* 


1205-0050 


7 




HEAT SINK TO-5/TO-39-C8 


21480 


1205-0050 


ataimAi 


1205-0309 


9 


1 


HEAT SINK SGL TO-220-Ca 


28460 


U05-0309 


AfAlai 


U54-0404 


0 


1 


TRANllSTOfi NPN H TQ*Vl PDsIbOMN 


26480 


1&54-0404 


A7A?tti 


1153*0281 


9 


1 


transistor PNP 2N290TA SI T0*l8 P0fl40OMW 


04715 


2N2907A 


A7A2Q1 


1654-0071 


7 




TRANSISTOR NPN 11 PPaSOOM^f FTBiOOMHZ 


28480 


1654-0071 


A7A2Q4I 


1155-0420 


2 


1 


TRANiriTOR J-FET 2N4391 N-CHAN D-MODE 


01295 


2N4391 


A7A?QS 


1153-0314 


9 


1 


TRANIIITOR PNP 2N2915A SI TO-39 PDbSOOHH 


04713 


2N2905A 
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See introductkm to this section for ordering information 
* Indicates factory selected value 



Model 844 5 B 



Replaceable Parts 



Table 6-3. Replaceable Parts ( Cont'd) 



Reference 

Designation 


HP Part 
Number 


1 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


47A2Sb 




1 


1 


TRANflISTDfi NPN jNlZl^i iJ TO-S POBdOflMW 


OiZRS 


2^^2219A 




0S1U6«9« 


1 


1 


RlitStOR 91K U .ilSW TC*9+-S 


2S4SD 


OSU-9696 






5 


1 


RE8UT0R la&K .OU «12Sw PiUm TCa{!t-10 


2S4SD 


0511*0640 




07!>7*C460 


1 


1 


RESISTOR 6U9K IX ,USW R TC«o*-l(Hj 


24546 


C4.1/S-T0-6192-F 






0 


1 


RESISTOR 46. 4K IX ? TCaO+-lOO 


24546 


C4.1/S.t0.464e.F 


A7AIKI 


e<,9B*5i55 


1 


3 


RESISTOR 4.64K U .liSW R TCnOflOO 


24546 


C4.|/e*T0n4641*P 


ATAlRb 




6 


1 


RESiSTORiiTRMR loK 10* C TOR..ROJ 1-7SN 


2S4SQ 


2100-3210 




ztnnmiim 


0 


1 


RfSlSTOR-THMR HPK lOX^C TOR*AOJ i-TRN 


264S0 


2100*3214 




O7S7p04«12 


7 


2 


RESISTOR lOK 1* ^,U5rt F TC*&+*loO 


24546 


C4.US-T0.1002-F 




07S7-Qflil2 






RtilSTQfi IPK 1% F TC»9+*i06 


24546 


C4-1/S.TO-I002-F i 


i 7^2R i 0 


(>7Sl*CJ7a 


s 


1 


RESISTOR i,2lK 1* *105S F TCBO+-100 


24546 


C4-US.T0-121i.F 


mmi 


07S7-0190 


3 


1 


RESISTOR IK 1* .itSW F TCiCU-^lOO 


24546 


C4.I/B.T0.10D1-F 




079T«oa}6 


3 


i 


RESISTOR S*llK IS *i2Sw F TCaOt^i&O 


24546 


C4-1/S.T0-51U-F 




Qhn<*llib 


a 


S 


RESISTOR 17. 8K i* *si§rt F TC*0t-100 


24546 


C4.UA-T0-17S2-F 


A7ill{U 


07i7*flilU 


7 


1 


RESISTOR Sn t* «12SN F 


24546 


C4-!/S-tO-5lli^-F 


*7A|«l( 






I 


RESISTOR in 1% F TCbD+^IOQ 


24546 


C4.i/3*T0-237^-F 




07S7*&Rjfi 


3 




RESISTOR S,|iK i| ,l2Srt F TO«0+»iso 


24546 


C4.1/S,To-5UI-F 


A7A2R17 








NOT ASSIGNED 






A7MRU 


O75?-0i7t 


0 


1 


RESISTOR 3,1SK i* *|gSN F TCiOf ipo 


24546 


t4*US.T0*il61-F 


ATA2RM 


ab9«»o0es 


a 


1 


RESISTOR 2,6tK iX .USN F TOROt-lOO 


24546 


t4-US*T0-26U-F 


A7*iR3o 


(7*9B^3*SS§ 


1 


1 


RESISTOR 147 U .ISSW F TC"9+^lOO 


24546 


C4-l/A.ro-I47R-F 


ArtiRii 




a 


1 


REsifiTOR lOK .01* ,OEh ?CbO+-10 


2S940 


140*1/30*1002*1 


ATAtRil 


E7sM-^0Sfr9 


7 


1 


RESISTOR i,l4SlK ,01S ,05W PWW TC■0'^*'10 


20F46 


140-I/6-&-1 I42fli-T 




04^8*315'^ 


1 




RESISTOR ft*6(!K |* .i35rt F TC80*-1PO 


24546 


£4-1/5.70-4641. F 


A7A2R24 


0757*0R21 


4 


a 


RESISTOR S2S iK .l£5W F 


24546 


C4.1/S.T0-S25R.F 


ATURli 


(7698-3IS0 


h 


1 


RESISTOR 2.37K IX ,t£SR F TCsOii.lOS 


24546 


C4-I/S.T0-3371-F 


A7A2R24 


Db9e*31Sft 


i 




RESISTOR 4,64K |X ,J?1W F TC*0+-10S 


24546 


C4-US-T0.4641-F 


*7*2R27 


07S7-0*Jil 


4 




RESISTOR S2S IX .l25N F TCho+-1S0 


24546 


C4-l/a*T0-fl25R-P 




iisuo^oe 


0 




OONNEOTOR.iGL OONT FIN 1 . t 4-NN«eaC.IZ SO 


2S4S0 


1251-0600 


*7*27^1 


1291*0^&(7 


0 




CONN£CTOR«SOi OONT FIN | , l4|i>^M.saO»SZ SO 


2S4S0 ; 


1251*0600 


*7A1T^1 


125l-i]60D 


6 




CDNNECTOR-Sfil CONT PIN 1 . 1 a-HM-BSC-SZ SO 


2S4S0 ' 


1251-0600 


47*2T»^(i 


U5l*0i(^D 


0 




CONNEOTOR.SOI DONT fin 1.14-MH*aSC«SZ 10 


2S4S0 


1151-0600 


kum 


1»ZO«tl40| 


s 


1 


It DRVR TTU OSFL ORVR 


07263 


936SFD 


*7*iua 




a 


2 


NETMORKfeRES S-SiPZtEK OHM K 4 


0U21 


3068333 


A?Uu3 


leio-oJR? 


s 




NETrtORK-RES S-3IF2«2K OHM X 4 


0U21 


20SB233 


km\i% 


iei6«05«7 


i 


1 


1C tONV IS^OIF-F 


l7eS6 


LDUICJ 


A7A2US 


isifc-osae 


2 


1 


K tONV |6«DIP*P 


170S6 


LP120CJ 


ATAlLfb 


{«2b-0l2I 


0 


1 


It 7S«S V RGLTR T0*22S 


07263 


leosyc 


A7*IUT 


mkrntiUl 1 


a 


1 


It OP Am L0N*N01SE T0*99 


2S4SS 


1936*0261 


*7AlV»t 


190J-06Z5 


0 


1 


DIODE. ZNfl 1NS29 6,2V 3* 00-7 P0i,2S« 


04713 


lNe29 


iikim 


If0?-314'7 


9 


i 


DIOOE-ZNR 9,fl9V SX 00*35 PD",4tf 


2fi4SC 


1902-3149 




Wfli-3793 


3 


2 


eiODE-ZNR 13.3V 5X 00-35 P0 b,4H 


2S4S0 


1902-3193 


ataivRr 


1^62-31^3 


3 




OIOOE-INR 13.3V 5X 00-35 P0s.4iR 


264 SO 


1902*3193 


A7AiXUt) 


UD0-05J^ 


7 


1 


SOCKIT.IC IS-CONT DIP DIP-SLDR 


2S4S0 


1200*0539 


A7A1KUS 


UO0-0SO7 


9 




SQCKET-IC 16-CONT OIP-HDR 


364^0 


1200.0507 










DPIW DRIVER MFSC PARTS 








D8445-00IJ56 


5 


1 


SUeCHASSES^DPM DRIVER N?OUNTfNG BRACKET 


284S0 , 


03445-QQOBS 




0&20 01 23 


8 


2 


SCREW-MACH 2-56 . 31 2-1 N- LG PAN-HD-P02I 


ooooo 


ORDER BY DESCRIPTEON 




2190 0014 


1 


3 


WASHER-LK INTL T NO, 2 .039-(N-ID 


2S4B0 i 


?19(HH>14 




2200-0103 


2 


B 


ECREW-MACH 4-40 -25-1 N-LG PAN-HD-POZI 


OOOOO ! 


ORDER BY DESCRIPTION 




2300-01 IB 


4 


2 


SCREW-MACH 6-32 ,312-EN-LG PAN-HO-POZI 


OOOOO 


ORDER BY DESCRIPTION j 




2510-0046 


9 


2 


SCREW-MACH 8-32 .375-tN-LG 82 DEG 


OOOOO 


ORDER BV DESCRIPTION 


A7W1 


Q344S-60040 


3 


1 


CAELE:DPM DR(VERyD!SPLAY 


2S480 


OS445-60040 


A7W1 


03445-60041 


4 


1 


WIRING HARNESS-DPM DRIVER INPUT 


2S480 


054^5-80041 




1251-01 43 


6 


1 


CONNECTOR 1APIW F MICRO RIBBON 


23480 


1251-0143 



S&G introduction to this section for ordering information 
^Indicates factory selected value 
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ReplaceaVjle Parts 



Model 8445B 



Table 6-3. Replaceable Parts ( Cant’d) 



Reference 

Designation 


HP Part 
Number 


1 p" 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Bl 




7 


1 


CHABBIb P4RfB 

F4N-TBAX 35-CFH U5¥ S0/4O*Hk 1.5(iV-0IiL 


28400 


3160-0066 


CJ 




1 


2 


C4FAC1T0P-FXD ,olUf fBO*20Jt iOOVOC ZIR 


28460 


0160-3451 


tt 


0lf11«34Sl 


1 




CAPACnap*FKD ,01UF ■f'BD-lOK 10OVDC CC» 


iBABO 


0UO-345I 


FLi 


Offtf-0159 


4 


1 


FItTER-I.DM P4B3 0-UB qhZ 


2B40O 


0960-0159 


Jl 


i2So*afi4 


7 


2 


(DELETE FOR OPTlOM 004} 
CONNECTaH-RP APC*M f£« UNWTD 50-0«M 


264B0 


1250-0914 


J1 


1250-Qfdf 


0 


2 


CONMICTDR-RP 4FC-7 KCRMAPHR UNHTD S0*0HM 


ZI4B0 


1250-0909 


n 


|SSO*OflS 


8 


2 


(FOR OPTION 001 ONIVI 

contact*hf conn ber apc*n female 


02440 


131-149 


Jl 


U5»-cau 


4 




CONTACT*RF CONN CONTACT AIIY 


0244D 


i3i*10|4 


J2 


U$0-0f|4 


7 




CFDR option 001 ONLY} 
tONNECTOH*Rr APC-N FEM UNMTD 50-0HH 


28460 


1250*0914 


J2 


im-offjf 


0 




CONNECTOR-RF APC-7 HERMAPHR UNMTD 50-ohm 


28460 


1250-0909 


J2 


1250*0415 


3 




(FOR OfTIDN OOt ONLY! 
CONTACT-RF CONN SfiR APC-N FEMALE 


02440 


131-149 




1250*0tU 


8 


2 


CONTACT-RF CQNW CONTACT ASSY 


02440 


131-10S4 


n 


1250-0il8 i 


3 


1 


(FOR OPTION 001 ONLY} 

NOT AaSIGNED 

CONNECTOP*ftF BNC FEM S0L*HOLl*FR lO-OHM 


26480 


1250-0118 


JS 


U5i*aaia 


6 


1 


connector 17-pin M 0 BER1E3 


2B480 


1251-2214 


M 


oOfas-boott 


8 


2 


iWlTCM,PR£01BlONj COAXIAL 


iBaBQ 


08445-60011 


K2 


0«<945*b00n 


8 




(DELETE FOR OPTION 004} 
&HtTCM,PftECI«JON# COAXIAL 


2B460 


04445-60011 


MFl 


2310*0101 


7 


a 


(DELETE FOR QPTiDN 004) 

$CREW•^^ACN &-I2 tll2-IN*LG PAN-MD-POZI 


00000 


order 8Y OESCPIFTIDN 




2510*0101 


7 




SCRfH*MACH 6*32 «31i*lN»Le PAN-HD-POZI 


00000 


ORDER BY OEBcHjPTSON 


MP3 


2140*0017 


4 


a 


KA3HER*LK HLCL N0, 8 pl4S-IN«ID 


2B4B0 


219O-O017 




21ff>*00n 


4 




TfASHER*LK HLCL NO« B ,Ui*IN*lO 


2B4B0 


2190-0017 


HPS 


1151*0213 


4 


2 


LOCK-SU0MIN D conn 


2I4B0 


1251-0214 


MF* 


1251*0213 


4 




: LOCK-8U9MIN D CONN 


284B0 


1251-0216 


MPT 


5000*0345 


7 


2 


INflULATORjCONNECTOfi 


28460 


5040*0145 


MPI 


5040*03^5 


7 




inbulatoriconnectdr 


284 BO 


5040-0345 


MP9 


2190*0010 


3 


t 


WABHCR-LK INTL T 3^6 IN ^S77-IN*ID 


28440 


2190-0016 


MPtP 


2950*0001 


B 


7 


NUT-HE!t-D0L<HAM 3/B-52-THD .094-lN-THK 


00000 


order 8T DESCHIPTION 


MPIl 


03bO-U40 


5 


1 


TERMlNAi*8L0R LUO PL*MT0 POR-»3/8*BCR 


28440 


0360*1190 


MPU 


2950-0001 


3 




NUT-HEX-DSL-CHAM j/fl-32-TH& ,09<S-IN-THK 


00000 


ORDER BY OEBCRIPTION 


MFll 


2200*0133 


2 


2 


BCREN*MACK 4*40 gB75*IN-LC FAN-HD*POZl 


00000 


ORDER 4Y OiBCRlPTION 


MP|Q 


2200*0153 


2 




BCREH-MACK 4-40 ,675p1N.LG FAN-KD-PDI! 


0OOOO 


ORDER BY DEBcAIFTIQN 


«Pil 


2t90iK00ia 


5 


to 


NAaH£R*LK HLCL NO. 4 .I41*IN*ID 


28480 


2190-0011 


MPU 


2190*0013 


5 




HASHCR-LK HLCL NO, 4 .Hl-IN-ID 


28440 


2190-0018 


MPtT 


3050*0105 


4 


4 


WABnER-FL MTLC no, 4 .125-IN-I0 


28460 


3050*0105 


MPtI 


3050*0105 


4 




NA8HER-FL MTLC NO. 4 ,125*IN*|D 


24480 


3050-0105 


MPIT 


2510*0101 


7 




SCRgH«MACH 6*32 «312*IN*L9 PAN-HD*P0ZI 


00000 


ORDER BY DEBCRIFTI'ON 


MP^o 


2510*0101 


7 




SCREW-WACM fl*32 .5U*lN-iO FAN-HI0»PQ2I 


00000 


ORDER BY DEBCRIFTION 


MP21 


1190-0017 


4 




HABHER-LK HLCL NO, B ,14B*1N*ID 


28480 


2190-0017 


MP22 


2190*00S7 


4 




NABf^£R-LF HLCL NC. B .lOB-IN-IO 


24440 


2190-OOn 


MPJl 


3150*0224 


2 


1 


filter-air EKF-AL I-KD 3,93B*LI3 


28480 


1150-0224 


Mpan 


mo*004B 


1 


14 


aCRElif*MACH a*32 .43B-1N-L0 82 OE0 


00000 


ORDER 8Y DEBCHIFTION 


MP2S 


OB44S-00O21 


4 


1 


baffle, air 


28480 


08445-00021 


MPl* 


2300*0121 


2 


4 


BCREW-MACM 4*32 ,5-IN-LG PAN-MO-FOII 


00000 


ORDER BY DtaCRiPTiQN 




2300*01 21 


2 




BCREVf-MACH 4-32 ,1 *ZN*lO RAn-HD-PDII 


00000 


ORDER lY DE8CRIPTI0N 


MP2I 


2300*0121 


2 




8CR£V«-MACH 4-32 ,5-ZN*L0 PAN*HO>FQZI 


00000 


ORDER BY DESCfilPTION 


HP If 


2340*0m 


2 




8CREW-MACM 4-3g ,5»tNpLC PAN-NO*POzl 


00000 


order By DtBCRIFTION 


MPIO 


3D5O*00bl> 


B 


12 


HABHERpFL MTLC no, 4 ,147pINpI0 


24480 


3050*0088 


HFSI 


3050*0004 


B 




SAIMER-FL MTLC no, 4 ,147-EN*J0 


28480 


3010-8086 


MFlt 


3050*0004 


B 




WASHCR-FL «7LC no, 4 ,147*IN*I0 


28480 


3050-0086 


«P33 


3050*0044 


B 




HAflHER-FL M?LC NO, 4 .14T-IN-I0 


28480 


3050-0088 


MpSf 


2190*0015 


3 




: 9ABHER*LK HLCL NO. 4 ,141«IN-I0 


26480 


2190-0018 


MF35 


2190*0011 


5 




HABHER-LK HLCL NO. 4 , 141-IN-ID 


28480 


2190-0010 


MP3P 


2190*0010 


5 




HABHER-lK HLCL no. 4 ,141 -IN-ID 


24460 


2190*0016 


mpjt 


2 190-001 8 


5 




WAlNER-LK MLCL NO, 4 ,141-IN-lO 


28410 


2190*0016 


MPSi 


2420*0003 


7 


19 


NUT-HEx*DBL-CHAH 4p32-THD ,094*IN*THK 


00080 


ORDER 6T DE6CH1PTIDN 


MPlf 


2020*0003 


7 




NUTpHEX*OSL-CKIAM 4-32-ThD ,09«-IN-THX 


ooooo 


ORDER BY GE^CHIPTIDN 


HPf(> 


2420*0003 


7 




NUT.HEX*05L-CHA^ 4-32*THD ,09^-IN-THF 


00000 


ORDER BY description 


MP«1 


2420*0003 


7 




NUT.HGX.DBLpCHAM 4pJ2*THD .094-IN»THK 


00000 


ORDER 9Y DIBDRIPTION 


Mpil2 


2340*0192 


7 


13 


BCRCWHACH 4*32 ,25-IN-LS 100 DEG 


00000 


order by description 


MPFJ 


2340*0192 


7 




8CREH.MACH 4*32 ,|5*IN*LS 100 DEC 


00000 


’ ORDER BY DEBCRIPTION 


ktp44 


2510*0103 


9 


4 


BCREi»-MACW 8*30 ,375*IN-L8 PAN*HD*P0ZI 


00000 


order by debcription 


MP4§ 


2510*0103 


9 




SCREHpNACH B*32 .375-tN*LG PAN-HD-POZl 


OOO00 


ORDER BY DEBCRIPTION 



6-14 



See introduction to this section for ordering information 
^Indicates factory selected value 




Model 8445B 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


IVIfr ' 
Code 


IVlfr Part Number 




l0f0*00PP 


fi 




W48HCP*Pl MTLC no, 6 ,lfl7*IN-10 


25450 


SOfO-0066 




}j}3o«00fr§ 


£ 




tfA5H5R*fi MTLC NO. 6 .S47-1N-ID 


25410 


30S0-0066 




2140.0017 


4 




H65H5R-I.K HLCL NO, 5 ,l65-IN-tO 


25450 


2190*0017 




2iP0-00l7 


4 




rt60M£R*LK MLCL ND, 6 a65-lN-I0 


25450 


2190*0017 




2SlO-0O4fl 


1 




5tRE»fl-MACH 6-32 .415-IN-LO 52 OEO 


00000 


ORDER BY DiaCRIPTlON 




Z5l0«0d4B 


1 




SCR£N«M6tH B*32 ,435-|N.I,0 52 OEQ 


00000 


ORDER 0Y OE9CRIPTI0N 


MpSE 


zaoo-oiof 


0 


2 


OGHEW-MACM 4-40 ,43B-IN-LG pan-ho*pdzi 


00000 


order SY DESCRIPTION 


MH] 


2200*0 


a 




OCREN-MACH 4*40 ,43e-lN-LG P6N*H0*PDZl 


00000 


ORDER BY DESCRIPTION 


fUPtU 


2140*0004 


4 


1 


WA5HER-LK ZNTL T NO* 4 ,U5-th-lD 


25460 


2190-0004 




2140-0004 


4 




NASHEP-LK INTL T NO* 4 .U5-1N-1D 


25450 


2190-0004 




2200-0001 


5 


2 


NUT-HCX-DBL-CNAM a-40-THO ,09a-£N-THK 


26450 


2160-0001 


M«T 


2200-0001 


5 




NUT-HEX-DBL-CMAM a-40-THD ,094-EN*TnK 


25450 


2260-0001 




2160-0142 


7 




ICPEM-MACN 6-SO ,25*IN-LS 100 0E0 


00000 


ORDER BY OeaCRIPTlON 


WFlf 


2160-0142 


7 




5C5£N*MACN 6-31 .25-IN«Ui lOO DEG 


00000 


ORDER SV DI&CRIPTION 




1310*0101 


9 




BCRCN-MACH 5-32 *375-7^. LG PAN-HD-POZI 


00000 


ORDER BY description 


mi 


2310*0103 


9 




SCREM-MACH 5«32 ,175-!N.LQ PAN*H0>PDn 


00000 


order by description 


WP6I 


lOfO-0006 


a 




HA3HEP-PL MTLC NO, 6 *147-1N-I0 


25450 


3030*0066 


HPfr] 


1030-004P 


5 




WA3MEft*PL MTU NO, 6 ,147-IN-ID 


25460 


3030-0066 


MPi4l 


2140-0017 


4 




KA5HEN-LK HLCL NO, B ,165*IN-10 


21460 


2190-0017 




2140-0017 


4 




MA8HER-LK HLCk NO, 5 ,UB-IN-I0 


26460 


2190*0017 


MPt* 


2510-0040 


1 




3CRS«^-MACH B-12 ,a3fi-!N-iO S£ DEG 


00000 


ORDER 5¥ DEBCfllPTlDN 




2340-0115 


a 


7 


3CREtf-MACH 6-32 .312-1N-L0 PAN-ND-POZI 


00000 


ORDER &T DllOftlPTlON 


MF*I 


0360-0001 


5 


1 


TEPMlNAl-BLDR LUG LK-NtO P0R*i6-GCR 


25450 


0360-0001 




0510-0075 


2 


0 


NUT-IHHET-U-TP 6-12-TMD ,5-WD 5TL 


26450 


0510*0075 


MF70 


2510-0045 


1 




aCRfW-MACH 5-32 *435-IN-LG 53 DEG 


00000 


ORDER BY OESCRIPTIDN 


Mp7l 


2360-0146 


1 


4 


OCrEW*MACH 6-32 tITS-lN-LG tOO DIG 


00000 


order by DESCRIPTION* 


MPTi 


2160-0146 


1 




5CREM*MACM 6-32 ,37S-lN*LG 100 DEG 


00000 


ORDER AT DI3CRIPTIDN 


MP7J 


2360-0142 


7 




BCREH-MACN 6-32 ,25-|N-LQ 100 DEG 


00000 


ORDER BY DESCRIPTIDN 


NIP74 


0510-0075 


2 




NUT-5MMIT*U*TP 6-32-TMD *5-W0 3TL 


25450 


0S10-0073 


i»P7? 


2360*0141 


7 




SCREN-MACH 6-32 ,21*EN-L8 100 DEG 


00000 


ORDER AT DE6CRIPT10N 


HPT* 


2360*0142 i 


7 




St;RE|^-MACM 6-32 ,3S*IN*L0 tOO DE® 


OOO00 


ORDER 6Y DiiCRIPTIDN 


t*p77 


05443-00021 


2 


1 


BRACKET, FRONT PANEL 


25460 


05443-00021 


MP7I 


2510*0045 


1 




BCRfhf-MACH 5*32 ,a35*IN.LG 52 DEG 


00000 


order by DE5CHIPTI0N 


HP7* 


£510*0045 


1 




3CREHf-MACM 5*32 *a35-IN-LG 52 W 


00000 


order ST description 


MPfio 


2510*0045 


1 




acPSk^-MACM 5*32 *D35*IN-LO 52 DEG 


00000 


ORDER BY DliCRIPTION 


»(pei 


1140-0104 


0 


3 


WASHER-LK INTL T 7/16 IN ,434-lN-IO 


26450 


2190-0104 


ppet 


1450-0132 


6 


1 


NUT-«fJf-PBL*CMAH 7/Ife-2e*TMD ,094*SN-THK 


00000 


ORDER 5Y OISCRIPUDN 




2140-0022 


1 


3 


HABHER-LK INTL T 3/5 IN .354-IN-ID 


26460 


2190-0022 


WPift 


2450-0001 


5 




NUT-HEK-DSL-CNAM 3/5-32-TND ,o4u-IN-THK 


00000 


ORDER Ay description 


MPS5 


1400-0025 


0 


2 


CLAMP-CAQLI ,5*0IA ,5-f^O N¥l 


25460 


1400-0025 


NPSP 


1400-0025 


0 




CLAMP-CAftLE <I-DIA ,5-ND N7L 


25460 


1400-0025 


MFftT 


1360-0147 


i 


4 


BCREN-NACH 6-32 .375-lN.UG PAN-HD*P0ZI 


00000 


ORDER BY DESCRIPTION 


HPiB 


3360-0147 


2 




BCRIW-HACM 6-32 .175-JN-LG PAN-mD-POI1 


00000 


ORDER |Y description 


Mpft9 


2140-0010 


5 




WA5HER-LK HLGL NO, 6 ,141*IN-ID 


25450 


2190-0016 


MPP^ 


2140-0010 


5 




^ASHER-UK NLCL no, 6 tl41*lM-ID 


25450 


2190-0016 


**pfl 


3050-0056 


6 


10 


NA3HER*7L lam no* 3 .094-lN-ID 


25450 


3O30-00S6 


^pn 


3050*0056 


6 




tfASNER-PL LAM NO, 2 .G94-IN-ID 


25460 


3030-0036 




2140-0022 


1 




NABhER-LK INTL T 3/5 IN ,3B4-IN-ID 


26460 


2190-0022 




2450-0001 


£ 




NUT-NEX-D8L-CHAH 3/5-3Z-TWO ,o4it-IN-TMK 


OOO00 


ORDER BY description 


WPfS 


2450-0001 


fl 




Ny7-ttEX*C5L*CHAH 3/5-32-THD ,044*IN-TNK 


00000 


ORDER BY DE6CR1PTI0N 




2140-0022 


1 




HA8H£R-iK INTL T 3/5 IN .ISA-lN-tD 


25460 


2190-0022 


WpP7 


2410-0001 


0 : 




NUT*NEX*DflL*CNAM !/5-32-T^fD .044-lN*TttK 


00000 


ORDER BY description 


MP9B 


2450*0001 


5 : 




NUT-HEX-D9L-CHAM 3/5-32-TNI) ,094-IN-TNK 


00000 


order by description 


Mp9i 


2360-0115 


4 




ICREN-MACN 6-32 .112-IN-LG PAN-ND-PDZI 


O00OO 


ORDER BY DEBCRIPTION 


MPioo 


2360-0115 


4 




BCRfW-MACH 6-32 ,112-I^-LG PAN-WD-POZI 


00000 


order by description 


^PUl 


2140*0017 


6 


4 


NAGHER-U INTL T 1/4 IN ,256-IN-lO 


25450 


2190-0027 


rtPlW 


2140-0027 


6 




NASHER-LK INTL T 1/4 IN ,256-IN-lD 


25460 


2190-0027 


^PtOl 


2450-0006 


3 


2 


NUT-KEX-DBL-CHAM 1/4-32-THD .OON-IN-TNK 


00000 


order by description 


MP|0i» 


2140-0027 


6 




MA8HER-LM INTL T 1/4 IN , 256-IN-ID 


25450 


2190-0027 


MPI03 


2140-0027 


6 




NA9HE4-LK INTL T 1/4 IN ,2$6-IN-I0 


25450 


2190-0027 


MPtOb 


£450-0006 


I 




NUT»NEX*D8L*CHAM 1/4-IS.thD *044-|N-THK 


0OOO0 


order by description 


MP107 


2510*0045 


t 




3CREN-MACH B-S2 ,43B-IN-LG 52 DEO 


00000 


order by description 


«Pigi 


2510-0045 


1 




5CRE14-HACH 5-32 ,435-lNI-LO 52 DEG 


00000 


ORDER aY OESCfilPTION 


iHipiap 


2510*0045 


1 




BCPEM-MacH B-32 .4S3-IN-LG 62 DEG 


00000 


order by description 


HPllO 


2360-0192 


7 




5CRE1«f-MACH 6*52 tB5-JNLLG SO0 DE® 


00000 


ORDER BY description 


DffUt 


2360-0143 


7 




ICREN-MICH 6*32 «29-IN*LG 100 ®IG 


00000 


ORDER BY DESGRIFUDN 


npii2 


0510-0075 


3 




NUT-aHMlT-U-TP 6-32-THD ^5*HD BTL 


25450 


0510-0075 


Mpm 


1510-0045 


1 




5CR|M-MacH 5-32 ,43i-IN-LG 52 DEO 


00000 


ORDER BY DESCRIPTiON 


MPUP 


2360-0U7 


6 


IT 


BCREN-hacn 6-12 ,375-IN*L0 PAN*HD*P0Z1 


00000 


ORDER 87 DlBCRlPflDN 


MPUS 


1360*0117 


6 




3CREN-MACN 6«5£ , 375-IN. LO PAN-MO-POZI 


00000 


ORDER BY description 


>^Plli 


2140-0007 


2 


IS 


NA8HER-LK INTL T NO* 6 ,141-IN-lD 


26450 


2190-0007 


PPU7 


2140-0007 


2 




WASnER-LK INTL T NO* 6 .141-IN-ID 


25450 


2190-0007 


MPUB 


2410*0003 


7 




NUT-MEX-OflL-GMAM 6-32*THD ,04«-lN*TMK 


00000 


ORDER by description 


MPUP 


2410-0003 


7 




NUT-HEX-08L*CMAM 6-S£*tH0 ,004-IN-THK 


00000 


order by description 


MPlie 


2510-0041 


1 




9CRIN-MACH 5-32 .43G-IN.LG 52 DEG 


00000 


ORDER IT DESCRIPTION 



See introduction to this section for ordering information 
* Indicates factory selected value 
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Replaceable Parts 



Model 8445 B 



Table 6~3. Replaceable Parts ( Cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




Z|0^-&U7 


4 


4 


8CREM-HiCH 4-40 «3-IN-L0 P4hj*HD*P0II 


00000 


ORDER BY DlBCfilPTlON 


HP122 


2I00-014T 


4 




4*40 ,5*Ih*L0 PAH-HD-POZl 


00000 


order 8Y PE8CWIPTIDN 


WPlii 


2U4*0ll^ 


7 


4 


HTLC 15^31 IW .4S-1!4*1P 


15450 


2190-0119 


MPIIQ 


zup-aiu 


7 




WAfiHEfl-Fi HTLC 11/32 IN t4S-I5-lO 


28480 


2190-0119 


HP US 


soso^oios 


5 




!NA3H£4-FU HTUC NO, 4 »125-lN-tO 


25410 


3030*0103 


MPUfr 


SOSB^OIOS 


5 




PA3HE4*fL HTIC NOp 4 pl23-IN*IO 


284iO 


30SO-O1OS 


Mpur 


«su-a07s 


2 




NUT*SHH|T*(i-TP 6*32*TH0 U«WD STL 


1B4B0 


0510*0073 


HPtii 


OSIO*OO40 


9 


1 


THREADED Z443ERT-EXP 5-32 .222-LB BBT 


2B4B0 


OSLO-OD4B 


'(PUP 


238^*0 m 


7 




BOREH.MACH 5-32 p23-EN*LQ UO OEG 


00000 


ORDER BT DESCRIPTION 


««mi> 


1350*0192 


7 




BCREH-KACH 5-32 ,23-lN-LB lOO DEO 


OOQOO 


ORDER BY DESCRIPTION 


»(PU1 


I350«OU7 


5 




$CREif^-H4CH 5*32 .373-IN-L8 PAN.hD.POzI 


00000 


ORDER By DEsCNIPTIDN 


MP112 


1U0«000T 


2 




WASHER-LK INTL T NO, 5 *l4l-Ihr*I[> 


15480 


2190-0OOT 


MPUl 


1410*0003 


7 




NUT-HEX-DBL-CHAH 5-32-THO ,094*IN-THK 


OOQ0O 


ORDER BY DESCHIPTION 


'(PUP 


1350-01 IS 


4 




SCREn-NA£H 5-32 ,3U*IN-LG PaIV-HD-FO£I 


OOQOO 


ORDER bY description 


MPIJS 


1S50-OUS 


4 




SCREP-MACH 6-32 ,312-IN«LB PAN-HP-FOZI 


OPOOO 


ORDER BY DESCRIPTION ' 


Mpjjt 


mo-on 7 


5 




SCREM-MACH 5-12 ,373*IN*LB PAN*HD*PDZI 


OOOQO 


ORDER BY DEaC«lPTION 


MPll? 


IJ50-0117 


6 




SCREW-MACH 5-32 .375“IN*LG PAN*HD*P0ZI 


00000 


ORDER 8T DEBC^IPUDN 


ppua 


23*0*0117 


5 




aCRlW-HACH 6-12 ,373-IN*LS PAN-HD-POZI 


00000 


order by description 


HP ISP 


1350*0117 


5 




BCREW-HACH 5*32 .373-lN-S.O PAN*HD*P0Z1 


00000 


order by description 


MPIH 


1350*0117 


5 




aOSfifi-MACH 5*12 ,37f*l|^*LS PAN-ND-POZI 


00000 


ORDER by description 


wpsai 


1350-0117 


5 




3CR£)^*PACH 5*32 plfS-IN-LO PAN-HO-PDI! 


OOQOO 


O^OEfl SY description 




lUo-ooor 


1 




INAShER-L!< INTL T NO, b n41-lN*ID 


18460 


2190*0007 


*tPUl 


2100*0007 


2 




HABHER-LK INTL T NO, 5 ,141-IN-IO 


25480 


1190-0007 




1190*0007 


2 




HASHER-LK INTL T NO, 5 .Ui-IN-JD 


21480 


1190-0007 


HPUS 


2190*0007 


2 




MA3HER-LK INTL T NO, 5 ,141-IN-ID 


2B4B0 


1190*0007 


MPU6 


1190*0007 


2 




WASHEP-LK INTL T NO, 5 ,141*1N*ID 


1B480 


2190-0007 


MPUT 


2190*0007 


2 




MAShER-LK !NTL T no, 6 ,141-1N*£D 


284B0 


1UO-0QQ7 


HPtPS 


2410-0003 


7 




NUT-HEX-DBL-CHAM 5-32-THO ,094*IN«TNK 


00000 


ORDER BY DESCRIPTION 


MPUP 


2420-0003 


7 




NUT-HEX-DIL-CHAH 5-32-tHD ,094*IN-THK 


00000 ^ 


ORDER BY OtSgKiPTlOti 


MPlStJ 


2420*0003 


7 




NUT-HEX-D6L-CNAH 6-H-THD ,094«IN*THK 


00000 


ORDER BY DISCSIPTIQN 


WPISI 


2420*0003 


7 




NUT.HEX.OBL-CHAM 5-32-THO ,094*IN*THK 


00000 


ORDER BY DE8CNIPTI0N 


^ptsa 


2420*0003 


7 




NUT-NEX-D&L-CHAW 5*32-TNb *094-IN-TMK 


00000 


ORDER BY DE6CRIPTI0N 


«pm 


2420-0003 


7 




NUT-HEX-DBL-CHAH 5>*»31-TH0 ,094-IN-THK 


00000 


ORDER BY description 


MPlSft 


I 2S10-004S 


1 




9CREiV-^ACH a*32 ,43a-I«4-LS U DIB 


00000 


ORDER BY description 


'IPISS 


2200*0147 


n 




flCREW*HACh 4*40 ,5-IN-LO PAN-HO-P02I 


00000 


ORDER BY DEBCRIPTIOM 


Hpllfc 


2100*0147 


4 




SCREW-MACH 4-40 ,5-lN-LQ PAN-HD-POIl 


00000 


order by description 


HP157 


2190*0119 


7 




WA8HER-FL MTU l5/32 IN ,4B*IN*ID 


1B4B0 


2190*0119 


MPise 


2190-OlU 


7 




?tfA®HER*FL MTLC 15/32 IN ,4a-lN-ID 


264B0 


2190-0119 


MPISP 


3030*0101 


5 




NASHER-FL MTLE no, 4 .12S-3W-ID 


16460 


3OS0-01G5 


MPlIa 


30S0-010S 


5 




HASHER-FL MTLC NO, 4 ,U5*IN-rD 


2B4B0 


3030*0103 


HPUl 


2350*0191 


T 




iCREN*MACH 5-32 ,25*IN*Lfi 100 DEB 


00000 


qrdeR by description 


MPUZ 


2350*0192 


7 




9CREW-HACH 5*32 .2S-1N-L5 UO DEO 


00000 


DHOEfl lY DEdCflIPTION 


HPIU 


1400-0017 


0 


1 


ClAHP-CASU .312*01 A ,375-WO NYL 


28460 


1400*0017 


Mpua 


1400-0017 


0 




CLAHP-CABLE ,312*015 .373-rtD NYi 


28460 


1400-0017 


MPUf 


2350-0197 


1 




SCREH-MACH 5-32 .173-IN-LB PAN-MD-PDZI 


00000 


ORDER BY DE8CKIPTI0N 


HPUfr 


2350*0197 


i 




»CREH*MACH 6-32 .S7S-1N*UB PaN-HD-PQZI 


O0O0O 


order by description 


HPU7 


3030*0035 


5 




NA3HSR*fL LAM NO, 1 ,o94*IN*IC> 


2B4B0 


3030-0055 


MPisa 


30S0-0OS5 


6 




hABmER-FL lam nq, 1 ,o94-JN-10 


2B460 


3030-0035 


HP1P9 


IOSO-OOS5 


5 




NAaHER-FL LAM NQ, 2 ,0H*1N*I0 


2B460 


3010-0035 


mpUo 


SoSo-OOiO 


5 




HASHER-FL lam no, 1 ,094-in-id 


28480 


3030-0035 


HPiTl 


2I9O-0O1& 


S 




«ASHER-LK HLCL no, 9 .141-IN“ID 


18480 


2U0-001B 


MPJ7J 


2U0-OO1O 


5 




HABHER-LK HUL no, 5 ,141-IN-lO 


28480 


1190*0016 


HP171 


2420-0003 


7 




NUT-HEX*OiL-CHAM b*32-ThO «Q94-IN*THK 


00000 


order by oiscription 


HPWq 


2420*0003 


7 




NUT-HEX*m*CHAM 4-32-THO ,094-IN-THK 


00000 


order by oescPiption 


WP17S 


2350*0203 


1 


4 


BOPEN-MAOH 6-32 ,525-lN»LB PAN-NO-POZl 


00000 


ORDER BY OlScftlPTION 


MPiTfc 


2350-0203 


1 




8cRe^*^ACH 9^32 ,625«rN*LB PaN*HO*POZI 


OQO0O 


order §y description 


HPl7t 


2350*0103 


1 




30RIX-MACH 5*32 .513-lN.LQ PAN-HD-POZI 


00000 


order by description 


HPI78 


2350*0203 


1 




8CRE14-HACH 5-32 ,52i»IN-LG PAN-HD»PQZI 


00000 


order it description 


MP17P 


30SO-00S5 


5 




WASHER-FL lam no, 2 ,094*IN*ID 


18480 


3030*0055 


HPUO 


30SO-ODS5 


5 




RASHER-FL lam no, 2 ,094-lN-ID 


16460 


3030-0055 


HPlIl 


1030-0055 


5 




WABHER-FL lam no, 2 ,094-IN-ID 


164611 


3050-0056 


'<PlBa 


3030-0035 


5 




NASHER.FL lam no, 2 ,094-IR-ID 


16480 


3030*0056 


HPUS 


1030*0055 


S 




WABNIH-FL MTLC no, 6 ,i47-iN-lD 


16480 


3050-0056 


HPIM 


3030*0056 


B 




WASHER-FL MTLC NO, 5 ,147*IN*ID 


28460 


3050*0066 


HPIIS 


3030-0055 


0 




WABMER-FL MTLC NO, 5 ,147-IN-I0 


16480 


3030*0066 


Hpll* 


3030*0055 


i 




HA8NER-FL MTLC NO, 6 ,14T-IN*tO 


2B480 


3050-0065 




2420*0003 


7 




NUT-HEK-OBL-CHAM 5-32-THD ,094-IN-TmK 


00000 


ORDER a¥ description 


MPiie 


2420*0003 


7 




WUT-H|X*D§L*tHAM 5-3l*tH(S ,094-IN-THS 


00000 


order by DESCi^lPTlON 


HPllP 


2410*0003 


7 




NUT.HEX-DQL*CHAM 5*31«TH0 ,094-|iY.THK 


00000 


ORDER BY description 


HPIH 


2410-0003 


7 




NUT-HEX-OBL-CMAM 5*3Z-tH0 ,094*SN*ThK 


00000 


ORDER bY description 


HPlPl 


OSIO-OOTS 


2 




NUT-BhMET-U-TP 5-32-TttO ,S*WO STL 


2B480 


0510-0075 


HPISI 


1400-0092 


1 


4 


STRAP-CABLE ,2S*DlA POLYETH 


16480 


1400-0092 


MPUl 


1400*0091 


1 




strap-cable *25-DIA POLYETM 


28480 


1400-0092 


HPita 


2350-0117 


5 




SCREW-MACH 5-32 ,l7f-IN*L0 PAN-HD-PD2I 


00000 


0RDER §Y description 


HP US 


1350*0117 


5 




SCREK^-NACH 5*32 .173-lN-LO PAN-HD-FOlI 


00000 


ORDER 8T DI script I on 



See introduction to this section for orderinj^ infoiTiiation 
^Indicates factory seiected value 




3k)dd 8445B 



Replaceable Parts 



Table 6 ~ 3 . Replaceable Parts (Cont’d) 



Reference 

Designation 



HP Part 
Number 



"PUT 

Mpja! 

upiaT 

MPioe 

mn 

mn 

V.HH 

mil 

^Piia 

MPan 

mm 

mix 

mu 

mn 

mm 

WPlil 

mv 

4 Pi;» 

mzu 

^Flll 

mn 

mil 

MpjlS 

mm 

mm 

mn 

mm 

MMflJ 

mui 

mn 

m^a 

UP 245 

mn 

mm 

HP25P 

mu 

m%i 

^pm 

M?2§5 

m%% 

mti 

Mfisa 

MpiSP 

MPZIQ 

HPI^I 

mki 

nrni 

KPII 4 

4 pm 

Mpm 

MPZPT 

npHi 

MpZiP 

MPI7P 



iS^a-oiiT 
tl«0*0U7 
g)9ft-P0P7 
1190-00 07 
ii9o*ooa? 

11901-0007 
IS10-004B 
lSlO -0040 
OltO-007^ 
1400*0091 

1140-0117 
1340-0117 
S340-0117 
1140*0117 
1400*0091 

1400*0149 
1400*0149 
1400-0199 
3340*0119 
1340*0119 

1190-0104 
29S0-0131 
0910-0079 
1340-0194 
1340*0194 

0910-OQ79 

1400*0093 

1400-0149 

1000*0199 

00449-20004 

1030*0111 

1030*0333 

00449*00041 

1010-0149 

1030*0149 

00449-00040 

1010-0149 

3030*0l4i 

OB449-O0014 

1010-0149 

3030*0149 

00449-00019 

mo-oi«4 

1330*0114 

2300-0104 

mo*ois4 

2100*0184 
llbO-0104 
2300*0104 
2300-0 104 

00445*00014 

01445-00100 

9000*0999 

5000-0999 

00449-00017 

90*0*0707 

50*0-07*7 

50*0-07*7 

90*0-0717 

§0*0-07*7 

1490*0010 

00445-20039 

00445*00104 

00449*00102 

00445-00099 

00449-00090 

5020**050 

5000*0710 

50*0*0730 

5000*0050 

9000-0050 

5020**091 

00445-0010* 

00443-40009 

00449*00020 



Qty 



Description 



Mfr 

Code 



8efliW*W4CH *-12 ,37S*IN-LB PAM-HO-POZI 
iCR£Vf-HACH *-32 ,3Tl*IN*lp0 PA*^-HD-PaZl 
W 4 IHI 4 -LK IftlL T NO, * , 141 -IM-lD 
WA9hER-LK INTI T f+B, * ,141-IN*S0 
mHEfl*L« INTL T ND, * ,141-lN-lD 

HASN54-LK WL T NO. * 

0CR0M-«4ACH 8*lt .430-IN-LO 81 OES 
8CREW-MACH 0-12 ,4}a-|l^-LC 03 OlS 
NUT-8HMET-U-TP *-33-TH0 ,S*W0 STl 
ITftAP-CABlI ,29*OSA POLVEfH 

aCREW-MACH *-32 ,3T9»IN-L0 PAN-HD-PQZI 
aCRStf-MACK *-S2 .375-IN-L6 PAN-HO-POZI 
aCREW-MACH *-32 ,175-lN-l.G PAN-HD-PDZl 
iCftfrt-HACH *-33 .3T9^IN*L0 PAN-MD-POZI 
STPAP-CA0LE ,29-OlA POLYETH 

CABLE 7U *O*2-,*2f-0IA ,09t-WD NYL 
cable tie »0*2*,m“OIA ,091-rtO NYL 
CABLE tie ,0*2-.*25*D1A ,09i*WO NYL 
BCREW^-MACH fc-32 ,3t2-lN*LS PAN-ttO-POZI 
iCFEW-^^ACW 6-32 ,Jl2*lN-L0 PAN-HD-POII 

*AaH£«-LK IKTL T 7/1* IN ,flJ9-lN-ID 
NUT*HEK*0IL*CHAH 7/tfr-2i*THO ,094*IN*THK 
NUT*lHMtT*U-TP *-32"TH0 ,9-WO STL 
SCRIW-MACH 6*32 ,171-l^i-LO lOO OES 
flCRElV-MACH *-32 .3T1-IN-L0 100 0E& 

WUT-BHMET-J-TP b*32-TH0 ,S-lNB 0TL 
iTRAP-CABLE .430-014 POLYETM 
cable tic ,0*2*,*aS-OlA .09l-rtD NVL 
cable Til ,0*2-,fc2S-OU .091-WD NYL 
KNOBf knurled 

iCREW-tiT 2-56 ,O94-IN*L0 CUP-PT BST 
8CREW-9CT 2-5* ,094-IN-LO CUP-PT tST 
OIAL-KNQS, "MODE" 

iCHttf-aCT *-32 ,125-JN-LO FLAT-PT ALY 
0CRCW-8ET 6*12 ^ia5*IN-l6 PIAT-PT ALY 

DIAL-KNOB, iFINlii 

3CSEW»8Er *-Si .lii-IN-LG PLAT**T ALY 
ICREW-8ET *-32 .i25-lN-L6 PLAT-PT ALY 
DIAL-KNO&i ■COiftlE" 

BCREW-0ET 6*!2 ,l2S-JN*Lfl FLAT*PT ALY 

SCREW-BET 6-32 ^llS-tN-LQ FLAT-PT ALY 
0U8*fANELr front 

BGRIW-PiACH 6*32 .4l0-lN*La Bi DEO 
0CR£W«NAC^ **32 ,41S-IN-LG B2 D|& 
BCREM-IYACH 6*32 ,a3B*lN-La B2 DED 

SCRETt-HACH **32 ,43I*1N-LG 02 DE0 
ICPEW-MACH 6-32 .4lB-1hi»LG B2 DE9 
SCRIH-MACH *-3l ,4S1-SN-L0 92 DEO 
BCREM-MACH *-32 ,4i0-IN-LO 62 DEO 
BCREW-MACH *-I2 , 431*1^*10 82 OtO 

TOP COVER ABSEMBLY 
PANELi rear 

CDVfR^ SIDEi OLIVE fiRAY 
cover# IlDIr olive BRAY 

bottom cover assembly, mod 

FOOT ASiYifM 
FOOT A80Y1FW 
FOOT ABBYlFM 
FOOT AB8YIFM 
FOOT ASSYiFH 

TILT STAND j-IN-W U,75-lN*OA-L& 80T 
WINDOW, DIOITAL (FOR OPTION 001 ONLYS 

panel, front (Delete for opt, 002 a 0033 
panel, front (FOR OPT, 002 DNLY3 
PANEL, FRONT (FOR OFT, 003 ONLY! 

PANEL, FRONKFOR DPT 002 0 001 CDW|1NED3 

TRlMlPANEL, HINT iftAY 

FRAMC ASSY 11 X 16 

FRAME A88Y13 X l* 

tRjNVBlOEB 

TRIMlBIDES 

TRlmPANEL, MINT GRAY 
plate I CONNECTOR 
TRIM STRIP 
DECK 



Mfr Part Number 



Q 0 Q 0 O 

00000 

20400 

204B0 

204*0 

20400 

OO0OO 

00000 

26400 

204B0 

00000 
00000 
00000 i 

OOO 0 O 

204 SO 

20400 

20460 

26400 

00000 

00000 

204 BO 
00000 
204 BO 

eoooo 

OOOGO 

20480 

ZS480 

26400 

26400 

26460 

0OOOO 

O0OOO 

26400 

00000 

00000 

26400 

ooooo 

OQQO0 

26460 

00000 

00000 

26460 

00000 

OOO 0 C 

OOOOO 

ooooo 

00000 

OOG0O 

GQ000 

00000 

26400 

204 B 0 

26460 

2 B 460 

2B480 

2040G 

20400 

26460 

2B460 

26480 

26410 

204BD 

26400 

26460 

204BO 

204BO 

26460 

2B40O 

26460 

26400 

26460 

26400 

2B4B0 

21460 

26410 



ORDER BY DE8CHlPnON 
ORDER iY description 
2190*0007 
21*0-0007 
2190-0007 

2190*0007 

ORDER BY DE8CHJPTJCN 
ORDER 8 Y DEacPlPTSON 
0510*0075 
1400-0092 

ORDER BY DEICRiPTlON 
ORDER BY QiSCRlPTION 
order BY OEBCRiPTiDN 
ORDER BY description 
1400*0092 

1400-0249 

I4O0-Q244 

1400-0249 

order by description 

ORDER BY DE0CP1PTION 

2190-0104 

ORDER BT DESCRIPTION 
0510-0075 

ORDER BY DEaCRfFTlON 
DRDER BT description 

0510*0071 

1400-0093 

1400-02119 

1400-0249 

03449-20004 

order BY DEaCPiPTiaN 
ORDER BY DEICRIPTION 
06449-00041 
ORDER BY DE6CNIPTIQN 
ORDER 8Y description 

06445-00040 

order BY DE0CKIPTIDN 

ORDER BY OEBC^IPTION 

00445*00039 

order by DtlCRIPTION 

ORDER BY DEBCRIRTION 
06449-00059 
ORDER BY OESCRIPIION 
ORDER BY description 
ORDER BY description 

ORDER BY OEBCRSPTIDN 
ORDER BY description 
ORDER by description 

ORDER BT description 
ORDER BY OEStRlPTlDM 

QB445-O0024 
06445-00100 
5000-6595 
5000 -SIRS 
06445-00027 

50*0-07*7 

90*0-07*7 

5060-07*7 

50*0-07*7 

50*0-07*7 

1490-0030 

06449-20039 

08445*00104 

06449-00102 

06445-00055 

06441*00056 

5020-6650 

50*0-0730 

50*0-0730 

5000-0096 

5000*0050 

5020-6691 

04449-00106 

08443-40005 

06445-00020 



introduction to this section for ordering inforrmition 
^Indicates factory selected value 
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Replaceable Parts 



Model 8445B 



Table 6-3. Replaceable Parts (Coni’ d) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ftl 


IIOO-SIOS 


B 


2 


RCBIBTORoVAl^ CONTROL C€P 100 tOX LIM 


26490 


2100-3105 




1100*1109 


S 




fi£Bl9T0R*VAfl CONTfiOt CCR 100 101 


2B46C 


2100-3105 


FI3 


0 7ST*Oi(5^ 


B 


1 


RESmOR 56, £K IX >129W F TCiO#«i<JO 
(PART OF MIO) 


24944 


C4-1/9-T0-5622-F 


HA 


1100-Mi9 


S 


2 


REBtlTPR-VAR CONTROL WM loK tOX LtN 
(POR OPTION 003 ONLY) 


26490 


£100-3129 


US 


1100«312e 


5 




RiBiBTDR-VAR CONTROL m lOH 101 LIN 
CFOR OPTION 002 ONLY) 


2949D 


£100-3129 


Si 


5t0l-l9S7 


7 


1 


SMJTCH-PP DPBT-NO ALTNO 10,54 250VAC 
UNtLuoEB oet, Mpaor 


264B0 


3101*1057 




1100*1224 ' 


9 


1 


aWlTCR-RQTARY i,2SO STRUT CTR SPCCp 4 
tFOR OPTION 002 ONLyJ 


2B49(} 


M00-3Z2R 


n 


4100-0949 


1 


1 


TRAMSFORREH; POWER 


£9490 


Pi 00*0545 ! 


T|1 


0100-1467 


1 


1 


Terminal strip 7*term phen 2,6S-in-l 


29490 


0340*1667 


TIS 


0340-1449 


9 


1 


TERMINAL STRIP 3-TERM PM£K 1,13-IN-L 


294tS0 


0360-1665 


n 


U4T0L 


7 


1 


cable AS9Y, RF RIBIO INTERCONNECT (STO) 
lOELETE FDR OPTION OOll 


29460 


U6T0L 




11470W 


9 


1 


cable assy# APC-T connector (FOR OPT 001 


29410 


U670M 




9110*1179 


1 


1 


cable A96Y ISAms 1-CNOCT JGK-JRT 


29490 


9120-1379 


MS 


QB449-40007 


2 


1 


cable assy, interconnect 


29490 


09445-60007 


M4 


09449*20110 


4 


2 


CASLt *aSY| RF INPUT 
(delete FDR OPTION 004) 


29490 


06445-20110 


MS 


09449*20110 


4 




cable assy, RF OUTPUT 
(delete for option 0041 


29490 


0B44I-20110 


MM 

i 


0944S-20U1 


5 


1 


CAiLE ASSY# LOW PASS FILTER INPUT 
(DELETE FOR OPTION 094) 


29490 


09445-20111 , 


Ml 


09449*20112 


6 


1 


CtfltE *l«*p UOW »SS8 FIUieR OUTPUT 
COELETJ POP OPTION 0!l4) 


26480 


06445-201 U 


MS 


09449*20100 


0 


1 


cable assy# vis input 


29490 


09445-20109 


Nf 


09449*20104 


1 


1 


cable assy, vis output 


S9490 


: 09445-2010^ 


MtO 


09449-40109 


4 


t 


AC POWER OlSTRigUTlON WIRINS HARNESS ' 


29490 


i 09445-60109 


W10P1 


0362*0043 


1 




connector-sol cont odisc-fcm 


29490 


0362-0091 


W10P2 


0342*0063 


3 


9 


CONNECTOP-SSL cont 0DlSc*fEH 


£6460 


0362-0063 


W10P3 


0342-0063 


3 




CDNNECTOR-SSL cont SDISC-FEM 


£9490 


0362-0063 


W10P4 


0142-0041 


3 




connector. SOL CONT OOllC-FEM 


26490 


036£*a065 


WKM^S 


0142-0043 


1 




CQNNECTOft-SGL CONT QOl9C*PEM 


29490 


0362-0061 


WlOPe 


034£*0043 


3 




CONwecTOH-SOL CONT OOlSC-FEM 


29490 


0362-0063 


W10P7 


0362-0063 


3 ^ 




CONMCTOR.SGi CONT 0Di9C*FEM 


29490 


0362-0063 


W10P9 


0362*0061 


3 




connector-bbl cont aoiSc*F£M 


£6490 


0362*0063 


WIOPS 


0362*0063 


3 




CONNECTOR.9SL CONT QDlSC»F£H 


£6490. 


0362-0063 


W11 


0944S-601DS 


1 


1 


cable AiSVi digital OISPLAVCOPT 003 ONLY 


£6490 


09445*60105 


W11P1 


1291*0142 


5 


1 ; 


connector 14-pin M MICfiO RIBBON 


29490 


L251'*'0142 




09449-60H1 


9 


; 1 


cable assy# power supply 


29490 


09445-60111 1 


W12P1 


1251-0199 


3 


1 


CQNNECTOR-PC edge 6*C0NT/RQM I -ROW 


29490 


1251-0159 


W13 


09449*40110 


e 


1 


WIRING HARNESBi CONTROL INPUTS 


29490 


09445-60110 


WU 


09449-40112 


0 


1 


MlfiJNS HARNESS, MANUAL' TUNE CONTROL 
COPnCN 002 ONLY) 


29490 


08445*60112 


W14P2 


1251-0139 


6 


1 


connectgr-pc edge 15-CQWT/ROM 1-ROW 


26490 


1 £51-0135 


MlS 


09449*40104 


5 


1 


WIRING HARNESS, MAIN INTERCONNECT 


£9490 


09445*6010^ 
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See introduction to this section for ordering' infomiation 
Indicates factor^' selected value 



Model 8445B 



Replaceable Parts 




Figure 6~1. Mechanical Parts Identifiable From Top of Chassis 



MP163-174 



MP128 
MP127 
MP121-126 



MP120 
MPlf4-119 



TB2 
MP113 
MPT12 
MPIIO 
MP107 



MP104-106 



MP2B 

41 

MP42-43 
-49 

MP50 

T1 

MP51 

-Be 
MP57-58 
-65 



.68 

MP70 



MP73 
MP71 -72 
W1P74 
W7 

MP75-76 

MP78-80 



MP161 -162 



WUP2 

IU!P15S-160 



MP154 



MP136 



MP134 



FL1 



J1 

MP81 - 82 
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Replaceable Parts 



Model 8445B 




J4, Cl, C2 



MPt76-190 



MP191 



213 MP210 MP206-209 MP205 SI 

DSl 



MP221- 



MP219 - 220 



MP192, 193 



MP194 - 201 
{003 ONLY) 



MP2D2 
(003 ONLY) 

MP203 
(003 ONLY) 

MP204 



MP223-224 



MP222 



Figure 6-2, Mechanical Parts Identifiable From Bottom of Chassis 



R] & 




Figure 6-3. Mechanical Parts Visible on Front Panel 
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Model 8445B 



Replaceable Parts 





Figure 6~4. Cabinet Parts 



Model 8445B 



Manual Backdating Changes 



SECTION VII 

MANUAL BACKDATING CHANGES 



7-1. INTRODUCTION 



7-2. This section contains information for adap- 
ting this manual to earlier 8445B Preselectors. If 
the serial number prefix of your Preselector ap- 
pears on the title page of this manual, the contents 
of the manual are directly applicable to your in- 
strument. If, however, your Preselector has a 
lower serial number prefix than what is shown on 
the title page, you must adapt this manual to your 
instrument by changing it as indicated in this 
section. 



7-3. To adapt this manual to your instrument, 
refer to Table 7-1 and make all the manual changes 
listed opposite your instrument serial number. 
Make the changes in the sequence in which they are 
given. 



7-4. If your instrument serial number is not listed 
on the title page of this manual, or in Table 7-1 
below, it may be documented in a yellow 
MANUAL CHANGES supplement. For addi- 
tional important information about serial number 
coverage, refer to INSTRUMENTS COVERED 
BY MANUAL in Section I. 

NOTE 

In instruments with serial numbers 
listed in Table 7-1 above, some parts 
have part numbers that are different 
from those listed in the Replaceable 
Parts list (Table 6-3) of this manual. 
Unless otherwise indicated by the 
“change” instructions in this sec- 
tion, however, the listed parts are 
the recommended replacement 
parts. 



Table 7-1. Manual Change Requirements by Serial Number 



Serial Number, Prefix or Complete Number 


Make Manual Changes: 


1704A 


A ' 


1442A00921 through prefix 1630 A 


A,B 


1326 A to 1404A00920 


A, B,C 


1318A 


A, B, Cj D 


1251 A and below 


A,B,C,D,E 

. 



7-5. MANUAL CHANGE INSTRUCTIONS 
CHANGE A 

Page 6-1 2, Table 6-3: 

Delete A7, DIGITAL PANEL METER (OPT. 003), and rest of A7 portion of list. 
Substitute Table 7-2 for A7 portion of Table 6-3 deleted above. 
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Manual Backdating Changes 



Model 8445B 



CHANGE A (Cont'd) 



Pages 8-38 and 8-39, Service Sheet 7: 

Replace Service Sheet 7 with Figures 7-2 througli 7-6 of tliis section. 



NOTE 



The Option 003 Digital Panel Meter {DPM) shown on Service Sheet 7 of this 

S445B DPM, a modified Model 34740A Display. The 

modifi^ 34740A Display is no longer manufactured for use in the 8445B Auto- 
matic Preselector. wm j-iuw 



CHANGE B 



Page 8-37, Figure 8-16, Service Sheet 6: 

ChiUige LINE ON-OFF switch wiring as shovm in Figure 7-1 below. 






The HP part number of the ac LINE ON-OFF switch used in 8445B instruments 
up to and number prefix 1630A, is 3101-1395. The switch with 

part number 3101-1957, as listed in the Replaceable Parts list (Table 6-3) and 

8445B instruments and is 

the recommended replacement for the LINE ON-OFF switch in all 8445B instru- 
ments. The two switches have slightly different wire connections 



LINE 

ON-OFF 




Figure 7-1. Partial Schematic Change, LINE Power Switch Wiring, for Service Sheet 6 (Change B) 
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Model 8445B 



Manual Backdating Changes 



CHANGE C 

Page 6-5, Table 6-3: 

Delete A 1 C 1 through A 1 C4 . 

Page 6-6, Table 6-3: 

Delete A2C7, A2C8, and A2R36. 

Page 6- 10, Table 6-3: 

Delete- A2R36 and A3C4. 



Page 8-29, Figure 8-7, Service Sheet 2: 

Replace Figure 8-7 with Figure 7-7 of this section. 

Page 8-29, Figure 8-8, Seivice Sheet 2: 

Delete capacitors Cl througli C4. 

Page 8-31, Figure 8-9, Service Sheet 3 : 

Replace Figure 8-9 with Figure 7-8 of this section. 

Page 8-33, Figure 8-1 1, Service Sheet 4 : 

Replace Figure 8-1 1 with Figure 7-9 of this section. 

Page 8-33, Figure 8-12, Service Sheet 4: 

Delete capacitor C4. 

Page 8-35, Figure 8-13, Service Sheet 5 ; 

Replace Figure 8-13 with Figure 7-10 of this section. 

Page 8-35, Figure 8-14, Service Sheet 5; 

Delete capacitor C7. 

Page 8-37, Figure 8-15, Service Sheet 6: 

Replace Figure 8-15 with Figure 7-11 of this section. 

Page 8-37, Figure 8-16, Service Sheet 6; 

Connect a line directly from the junction of R25 and VR5 to the base of Q 10, deleting R36 and C8. 



CHANGE D 

Page 6-18, Table 6-3: 

Delete TB2. 

Page 8-33, Figure 8-12, Seivice Sheet 4: 

Delete terminal strip TB2 as shown in partial schematic. Figure 7-13. 



CHANGE E 

Page 5-5, Paragraph 5-13: 

Insert paragraph 7-6, REMOTE CONTROL AMPLIFIER ADJUSTMENT, of this section immediately 
before paragraph 5-13 in Adjustments section. 
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Manual Backdating Changes 



Model 8445B 



CHANGE E {Cont'd) 



Page 6-9, Table 6-3; 

Delete A2R3 1, A2R33, and A2R34. 

^^?810-00r7 ^ Number 1810-0037, RESISTOR ARRAY, IK OHM 2% IW EACH, 28480, 

Add: 

2100-1767, RESISTOR, VAR, WW 10 OHM 5% TYPE H IW 28480 2100-1767 
A2R21, 2100-1767, RESISTOR, VAR, WW 10 OHM 5% TYPE H iw’ 2848o’ 2100-1767 
A2Rp, 0698-3241, RESISTOR, FXD, ELM 250 OHM 0.2% 1/8W, 2M80 0698-3241 
A2R23, 2100-1776, RESISTOR, VAR, WW lOK OHM 5% TYPE H IW, 28480, 2100-1776. 

Page 6-10, Table 6-3; 

Delete A2R34. 



Page 8-35, Figure 8-14, Service Sheet 5: 

Change the schematic diagram as shown in the partial schematic in Figure 7-14. 
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Model 8445B 



Manual Backdating Changes 



Table 7-2. Replaceable Parts ( Change A) 



Reference 

Designation 


HP Part c 
Number d 


Qty 


Description 


Mfr 

Code 


Mfr Part tMumber 


47 




1 


0I5ITAL panel meter AaSv (OPT. OOS) 


28400 


06445-60107 




1 


1 


OI5ITAU 94NEL «ET£f^ 

(HP MOOiL 14740A DISPUAYl 


28480 


00445-60113 


A74S4I 


3A7u{»«4bfii a 


1 


iOARD aSSEWbLY-MaIN 


28400 


3«T40-6&5n 


AT4UICT 

ATAUicA 

A7Al*lC^ 


oitia-Ziftfl 0 

0U0*03b£ 7 

OlflO-OlR’? 6 

Oiao-I7t)l 2 


i 

t 

1 

1 


CAPftCITOR-FKO 1O0PF T-S* 3OOV0C MICA 
CflPA&ITUR-FJtP lOOPF +-5St lOOVOC MICA 
CAPACnO«*FXD 510PF >*51i 3OOV0C m^A 
CAPAC3TOR-FJtO 240P^ t-55£ 50OVOC ^ICA 
CAPACITOR-rKD 6,0iJF + *2OX 6VDt TA 


26400 

28480 

28460 

72116 

56289 


0160-2204 

0160-2204 

0160*0362 

DMi5F241Jq300i«ViCR 

1SOD685FO0O6A2 


ATlUlcIl 

A7AUIC12 

hVkUlZM 

ATAUICIS 


0|Sa-0€R3 Q 
015(^-00^3 0 
OlSO-OOflS 0 
OI5O-O043 0 
CHOO-020T 


a 

i 


CAPAClTOfi-FXD lOlDF ^0O*2OX 1O0VDC CEP 
CAPACITOR.FXD ,01UF +80-20X lOOVDC CEP 
CAPACITOH-FXD ,01uF +80-E0!t lOOVOC C£« 
CAPACITOR-FXD ,0lU^ +80-2031 1O0V&C CEP 
CAPACnOR-FXD ,01JF +-5K 200V0C POLYE 


28400 

20480 

28480 

28400 

20400 


0150-0093 

0150*0093 

0150-0093 

0150-0093 

OUO-0207 


4TAUICU 

iTAUlCn 

A7AUIC2D 

«7AUIC^1 

AYAU1C2Z 


0160-0207 
0150*0064 9 

0180-2501 2 

01S0*25D1 i 

0100-2500 1 


1 ' 
2 

2 


CAPACItOR-FXO pOlUF +-IX 2O0VDC POLYE 
CIPACITDR-PXD ,1UF +8D-20X lOO'/OC CER 
CAPACITOR-FXO 600UF+5O-10X 2SV0C AL 
CAPACITOR-FXD 6801JF+50*! 03 ISWOC AL 
CAPACITOR-FXD 1500UF+50-10* S6V0C AL 


E04SO 

28480 

28400 

20480 

37942 


0160-0207 

0150-0064 

0160-2501 

0100-2501 

m52U0l6GlCSP 


IfkikltiU 

A7AU1C15 

A7AU1C2« 


0180-2100 1 

0iao*o228 6 

0180*0222 6 

0160-0182 9 


2 

1 


CAPACITOR-FXD 150OUF+5O-IOX 16VDC &L 
CAPACnOR-FXO S2Ur+*l04 iSVDC TA i 

CApACntJR-FXO 22UFT-10* ISV^C TA 
CAPACITOR-FXO 47PF +-53t 30OVOC *<TCA 


37942 
56269 1: 
16289 
20480 


TTJ52U016GIC1P 

lSoDl2b>^90l5a2 

lSoD226it9Ol902 

0160-0162 


iH7AUiCR2 

A74UIC^3 

A7AU1cR« 

47AlAUflS 


lOOl-OOflO 1 
1901*0040 1 
1901*0000 1 
1901-0000 1 
1901-0040 1 


16 


DIO0I-8WJTCHING 30V 50«A 2NS OD-35 
OIOOE-SrtlTCHJNG 30V 50MA 2N3 0D-1I 
DIOOE-BflnCHlRS 30V SOWa 2N3 00-15 

DIOOE-awnCMiNG 30V SOMA 2N8 00*35 

OlOOE-awnCtilNS 30V SOMA 2NS 00-35 


26480 

20460 

20480 

28400 

28400 


1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 


A7AU1c^7 

A7AUicfia 

ATmlCRU 


1901*0040 1 

1901*0040 1 

1901*0040 1 

1901- 0040 1 

1902- 0048 1 


2 


OjODE-awlTCHlNG lOV 50 Ha 2NS 00-35 
OIOOE-8WITCHINS 30V 50MA. 00-S5 
DIGOE-SwITCHIRS low soma 2RS 00-35 
DiaoE-SWlTCHlMG 30V 50MA 2NS 00*35 
OlOOE-iwR 6,81v 5S 00-35 PD«,4w 


20460 

26480 

20480 

28480 

26400 


1901-0040 

1901-0040 

1901*0040 

1901- 0040 

1902- 0048 


ArAiAlcRt^ 

A7*1AUR13 

A7AU1CR14 

*7*UlCRlS 

17AUICRU 


1001-0040 1 

1901*0040 1 

1901- 0040 1 

1902- 0048 1 

1901-0028 5 


7 


DiDDE-aPnCHlWG 30V 5&MA 2N0 00*35 
D3'0DE*3HITCHIMG 30V 50MA iNS 00-35 
OIOOE-3WITCHIN5 36V 50MA 2N3 00*15 
PIO0E-2NR 6,81V SX 00-35 PDa+4W 
OIDDE-PWP sect flOOV 750MA P0*29 


204BO 

28460 

20400 

20460 

28400 


1901-0040 

1901-0040 

1901- 0040 

1902- 0048 
1901-0028 


, 4?iitAlCPriT 
kykiAxz^lB 

a?&UicRi» 

ATAUlCRiO 

ATAlAlcRlI 


1901*0018 :5 
1901-0028 5 
1901-0028 5 
1901-0028 5 
1901*0028 5 




DIODE-Prtfi RECT 400V 750MA Do-£9 
Oiooe-Pwfi PECT iiOuV 750MA 00-29 
OlOOE-PwR PECT 400V 750MA 00*29 
OJOOE-PHR HECT 400V T50MA 00*29 
DI00£"PWR PECT 400V 750MA 00-29 


20400 

20460 

20400 

20400 

20480 


1901-0020 

1901*0026 

1901-0028 

1901-0028 

l9ot-00iS 


A7AUlcRei 

AT^UKRli 

A7A1A1CR14 

A7MAICR25 

A74|AlCR2fr 


1901-0028 5 
1901-0040 1 
1901-0040 1 
1902*3191 1 
1901-0040 1 1 


2 


OSOOE-PWR RECT 400V 750MA 00-29 
OlODE-SwnCHlNfl 30V So^A 2NB 00*35 
OlDDI-SwnCMlNG 30V 50MA 2MS 00*55 
0100E-2NR 13V RX DO-35 PDb*4W TCb+, 06X 
D3OOf-0Y(lTCHlNG 30V 50MA 2N3 DD-31 


20400 

264S0 

20480 

20460 

26480 


1901-0028 

1901-0040 

1901- 0040 

1902- 3191 
1901-0040 


AYAUlCftIT 

AYAMICRZe 

I741A1CR24 

ATA1A1CR1& 

A7AUICRSI 


1901-0040 3 

1901- 1191 3 

1902- 0049 i 

1902-1073 ( 

1902-0600 1 


i 

i 

1 2 

} 2 

f 2 


0I00E-8WITCHIM5 30V 50Ma at*S 00-35 
DIOOE-ZNR 13V R% 00-35 P0*,4lH TC»T,06* 
0100E-ZN|i 6,l9v 53 00-55 P0s,4W 
OIODE-2HR 4*32V 5X 00-35 P0»,4rt 
OIDDE-ZNR 1N627 6«2V 5X DO-7 PD»*art 


20400 

28460 

28400 

20400 

24046 


1901- 0040 

1902- 3191 
1902-0049 
1902-3073 

lNfl2l || 


ATAlAlCRja 

AYAtAURlI 

ATA1A1CRI4 


1902*0049 i 
1902-3071 J 
1902*0680 


Z 

3 

7 


DIOOE-ZNR 6,l9v 5X 00-J5 PP»*4|^ 
OIOOE-INR 4,32v SX 00*15 P0B,4rt 
OIGDE-IMR 1W827 6,2V 5X 00*7 P0*,4W 


20480 
104 80 
24046 


1902-0(349 

1902*3073 

1N827 


ATAUieij 

A7*Ul&n 

A/AlAlOl^ 

AT41A1Q1S 

ATAIAUU 


1853*0020 > 

1853-0020 

1851-0020 

1853-0020 

1853-0020 


Q 7 

4 

4 1 

4 

4 


TRANSISTOR PNP 01 PDbSO0Hw FT»150MHZ 
transistor PNP SI PD»3O0MH FTulSOMH; 
TPAN03STDR PNP SI PO»3O0MW FT*150MHZ 
transistor PNP Si POb3O0«w F|-»150MHZ 

TfiANSISTDR PNP 81 POb300MW FTillOMMI 


20400 
28400 
28400 
20400 
’ 28480 


1853-0020 

1051-0(320 

1853-0020 

1853-0020 

ieSl-0020 


A7AIA1SI7 

A7AIA1Q1« 

A7AlAlfl9 

klkUiUlB 

A7AUtQll 


1854-0071 

1854-0071 

1054*0071 

1853-0020 

1854*0022 


7 5 

7 
7 
4 

a t 


TRANaiSTOR NPN SI P 0 « 30 oM^ fTB 200 WHz 
transistor NPN si P&B300HW FT*20OMHI 
transistor NPN 81 PO«3O0MiF FT"2O0MHZ 

transistor PNP SI PO»l0OMiPf FT*J50 HnZ 
transistor NPN si TO-39 PD«700Hh 


20400 

26400 

28480 

28480 

07263 


1654-0071 

1654-0071 

1854*0071 

1B13-0O2O 

017843 


k7k\k\m 

ATAms33 

A7ALA1S34 

ATAlAlfilS 

A?AiAii3lb 


1854- 0071 
1853*0051 

1855- 0062 
1853-0020 
1855*0062 


7 

1 1 

a 2 

u 

e 


transistor NPN BI PO»300«iF FTa2o0MH2 
TRANSISTOR PNP 2N4017 81 TO-S POMW 
TRANBISTOR J-FET N-C<^AN 0-MOOE S! 
TRANSISTOR PNP 8I PObSOOMH FT*150NM2 
TRANSISTOR J-FET N-CHAN O-MQOE SI 


20400 

01928 

28400 

28400 

28400 


1854-0071 

2N403T 

1055-0062 

1853*0020 

1655-0062 



See introduction to this section for ordering infrinnation 
* Indicates factory selected value 
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Manual Backdating Changes 



Mode! 8445B 



Table 7-2. Replaceable Parts ( Change A) ( Cant'd) 



Reference 

Designation 



A?AUlRO 

A7AUIR1S 

A 7 AIAIRIT 

ATAUUIO 

A7^UIRIR 

ATAUlRao 

A7AUIR31 

A7AlAlRai 

A7AtAlR31 

A7Al*lR2i» 

&TAUIR25 

^7AU|P?26 

A?AlAlRa7 

A7AUtREft 

A7A]AjftaR 

l%7AlAlfl30 

A 7 MAIRI 1 

AfAUlR^a 

47AU1R^3 

A7A3A1R3U 

ATaiAlR33 

A7AU1R1T 

ft7AsAlRSe 

A7A1AUS^ 

A 7 AIAIRA 0 

A7AUlRai 

a7A1 

A7AiAlRA3 

A7AjAiRa7 

ATAlAUai 

A7AJA1R49 

A?AiAtprSO 

A7A1A1RS1 

iTAlAlRSa 

S7A!AIr53 

A7AU1R5Q 

AfAlAlRSS 

A7AjAtRffr 

A7AIAIRS7 

A7ASAIRSS 

AfAUUIt 

A7AlAlaSj0 

A7AUlRftl 

ATAMm 

AfAlAlUA 

ATAtAluS 

A7A1AJU& 

A7AUtu7 

A7AU1LJ3 

ATAUlU*? 

A7AMiyi0 

A7AU1U11 

A7AUJU1S 

47AU1U13 

A 7 AIAIUH 

A7AUIUH 

A7AU1U1A 

47AlAlui7 

ATAUlUie 

ATAUlUl*? 

A7ASAiua& 

ATAlAluaS 

^7AHIW 

A7AlAtu2§ 

A7AU17I 



HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


lS54-0a71 


7 




TRAN5I8T0R NPN 8J PDiJoo-^rt FT»200HM2 


38480 


1054-0071 




£100.3533 


i 


1 


ReSjSTQR-TRMR i^k JOX C BIOE-AOJ 


30983 


ET50XU3 




jaiO-OtSA 


t 


1 


N£TW0HK*RE5 6-8!F56.0K’QiiW X 5 


91637 


CaP06C07-lb3J 




U0dl-503t 


l 


1 




26480 


0683-5bJl 




ISlO^OliS 


2 


2 


WETwORK-fiE3 6-SlPlO*OK OHK X 5 


25460 


UU-0135 




lfll0»0155 


2 




XlETffORK-B£5 6-SlPlO.OK a«M X 5 


25480 


UU-013S 




O0iq«lO3l 


9 


7 


9E3I8T0R lOil lOX ,23W FQ TC4-400/ + 700 


01 121 


C61031 




O0«4*p1O11 


9 




RESISTOR 108 UK ,25w FC TC4-400/ + T0(J 


01121 


C6I031 






9 




RtOlSTOR lOK loK FC TC-.400/+700 


0U21 


C81031 




06au-io3i 


9 




RESISTOR 108 tOK ,25^ ^C TC«-400/+TO0 


01121 


C81031 




OOOR.lOll 


9 




RESISTOR lOK losi , 35 *^ n TC1-400/ + 700 


01121 


CBlOll 




0757-0261 


6 


3 . 


RESISTOR 2K U ,125N f TC«0+*100 


24546 


C4-UB-TO-20OI-F 




2100*3413 


9 


] 


RESISTOR-TRMR 2{jo lOK c SIDE-ADJ l-TRN 


30983 


ETS0X201 




0757.0442 


9 


I 


resistor lOK u ,l2iW F TG*0t-100 


24546 


C4-1/B-T0-U02-F 




Obflq-lOll 


5 


2 


RESISTOR 100 lOK •25i^ FC TCi*400/ + 5o0 


01 121 


C810U 




0757-0472 


5 


1 


RESISTOR 200K i% ,i25n F TC»0*«100 


2454b 


C4-i/S,pT0-2QC3-F 




0etS4-i0ll 


5 




RESISTOR too lOK ,25W FC TC«*fl0O/+5OO 


0U21 


CBuu 




0^64*5621 


1 


1 


RESISTOR 5,6K lOX •25w FC TCP-400/+7O0 


01121 


C81621 




0034-2231 

Ob^B-4474 


3 

4 


1 

2 


RESISTOR 22K lo^; ,25w FC TC«*400/+800 
RESISTOR UK 1% ,125H F TC“9+*U0 


0U21 

24546 


C82231 

C4-1 /8-TO-U02-F 




0bB4-lOlt 


9 




RESISTOR lOK 105 ,23W FC TC»-400/^7&0 


DUil 


C8U3S 




1110-0H3 


2 


1 


N|TWORK*fiES 4*8 iP3,3K QHn X 3 


9lb37 


CSPO4C07-53gK 




0b4flp4474 


4 




RESISTOR 14K u ,j25W F TC«0*-U0 


24546 


C4-1/8-TO-U02-F 




0614-1031 


9 




RESISTOR lOK lOX ,23 in Fc TCb*4007+700 


01121 


CblOll 




; 0664*3321 


4 ' 


2 


R£518T0fi 3,3K \n ,25rt FC TCfi-4007 + 7a0 


01121 


C63321 




lBlO-0139 


6 


3 


NEThORF-RES S-SIP22,0K OHM X 4 


91637 


C8P05C07-223^ 




lltO-0139 


6 




i^ETHORK-RES 5-S|P2£UK OMM X 4 


91637 


CSP0SC07-223a 




1610*0140 


9 


1 


^JETWDRK.RES 4-SIP22UF OHM X 3 


91637 


CSP04C07-223J 




ObBA-Ill 1 


2 


«l 


RESISTOR 330 UK ,2Sw FC TC"*400/+600 


01121 


CB3311 




0b64.33|t 


2 




RESISTOR 330 UK ,25ff FC TC«*400^ + 600 


01121 


C83311 




0664-3311 


2 




RESISTOR 330 UK ,25w FC TC«-4ao/ + 60(J 


01121 


CSJ3U 




0bi4®33n 


2 




RESISTOR 330 UK ,25w FC TC“-400Ft600 


01121 


C 83311 




1510*0134 


6 




NETrtORK-RES 5-SlPa2<0K Ohm x 4 


91657 


CSP05C07-2234 




0664-1021 


7 ■ 


1 


RESISTOR iK UK ,a5« FC TC»-aoO/+600 


onii 


CB 1021 




0664*4721 


0 


2 


RESISTOR 4,7K UK .2Srt FC TC»-400^^+700 


01121 


C54r2l 




0696.4443 


2 


2 


RESISTOR 4,S3K 1 % ,125W F TC»0+-100 


24546 


Cq-l/8-T0-453I*F 




0696.4391 


9 


2 


pEsISTOR 69,8 U ,1S5W F tC»0+*100 


24546 


C4*l/8-T0-69pe-F 




0664.4721 


0 




RESISTOR 4,7k U^J ^25^ FC TC«-400/ + 700 


0U2l 


CB4721 




0696.4443 


2 




resistor 4,5Sk SK ,125w f t0bo+-U0 


24546 


C4*l/fl-r0*453l-F 




0690-439] 


9 




RESISTOR 69,8 IK ,121r F TC«0+-100 


2454 6 


Ca-l/6-TO-b9flB*F 




0737-0283 


6 




RESISTOR 2K IK ,!25w F TCaat-UO 


24546 


C4-1/8-TO-2001-F 




0698-3170 


8 


2 


resistor 457 IK ,J25H F tC«0+*U0 


24546 


Cq-U&.T0.487R*F 




0767*0263 


6 




RESISTOR 2K U ,125rt F 7C»0+*taO 


24546 


C4-wi-To*20Ol-F 




0695*3178 


e 




resistor 467 IK ,125W F tC»0 + -U0 


24146 


C4-1/8-T0-487S-F 




2100-3154 


7 


2 


RESISTQR-TRMa ik \a% e“8IDE*A£Jj IT-TRN 


02111 


43PU2 




2100-3154 


7 




SISISTOR-TRMP! U l03t C aiOE-fiOj 17-TRN 


02L 1 1 


4 3PU2 




1810-0130 


7 


1 


MTwOrK-rEs 14-OJP MyLTi-yALuE 


28480 


lBU-0130 




0684-3321 


4 




RESISTOR 3,3K loK ,25rt FC TCi*400/*700 


01121 


CS3321 




3101*1723 


5 


1 


SWlTCH-PB 4R0T .4$* llSVAC 


28480 


3101-1723 




1620.0356 


8 


1 


It INV TTL L HEX 1-lHP 


0S295 


5N74L04N 




1820-0511 


9 


1 


:C CATE TTL ARD QUAO 2-IAIP 


01295 


SN7408N 




1820*0661 


0 


1 


1C OATE TTL OR QUAD 2-INP 


01295 


3N7432N 




1820-0553 


1 


5 


It CATE TTL L HAND OUAO 2-|MP 


01295 


SN74LOON 




1820.0396 


0 


3 


IC FF TTL L 0-TYPE ROS-EOCE-TRlC 


27014 


DM74L74N 




1820-O795 


4 


1 


IC CWTR PMOa OEce 


25480 


1820-0798 




1820*0583 


5 




IC CATE TTL L NiNO QUAP 2-lNP 


01295 


3N74LOON 




1820-0385 


7 


2 


IC GATE TTL L NANO QUAD 2-INP 


01295 


8N74U03N 




1620-0668 


7 


1 


EC BFR TTL NOR-INV HEX'l-lNP 


01295 


SN7407N 




1820*0567 


5 


1 


IC MV TTL DUAL 


04713 


MC4024P 




1820*0583 


5 




IC gate TTL L hand OUAQ 2*1RF 


01295 


SN74LQ0N 




1820-0565 


7 




IC GATE TTL L NANO OOAD 2-IRP 


01295 


SN74L03N 




1820-0596 


0 




EC FF TTL U 0-TyPE POS-EOOE-TRIG 


27014 


0«74L74N 




1820-0383 


5 




IC GATE TTL L NANO QUAD 2-lNP 


01291 


8N74L006 




1020-0563 


5 




!C GATE TTL L NANO QUAD a-INP 


01295 


SN74LOON 




1820-0354 


6 


1 


IC GATE TTL L NOR QUAD 2-lNP 


01295 


SN7flL02N 




1820-0396 


0 




IC FF TTL L 0-TyPE POS-EOGE-TRIG 


27014 


DH74L74N 




1820-0203 


6 


1 


1C OR AMP GP TO-99 


01926 


Cfl74lCT 




1820-0321 


9 


1 


IC COMPARATOR GP TO-99 


01295 


SN727UL 




1820-0430 


1 


1 


IC 309 V RGLTR TO-3 


07263 


LM309X 




0410-0467 


4 


1 


CfiYSTAL-QUARTK tORTION 06&3 


28480 


0410-0467 




0410*0468 


5 : 


1 


crystal-quartz (09TEaN 0505 


28460 


0410-0468 
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See in traduction to this section for ordering information 
Indicates factory selected vatuo 



Model 8445B 



Manual Backdating Changes 



Table 7~2. Replaceable Parts ( Change A) (Cant’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


irMAi 




9 


1 


DlflRLAY ABSEWBLY 


2S4S0 


34740-66512 


AfAjucia 


Mfl^-1701 


2 


1 


tARACiTOR-FKtJ O.BllF’i-aOJii 6VDC TA 


56294 


l50D6a5Ff3006A2 




D|bO-Ol§R 


T 


1 


CAPAClTOft-FXO 3900^^ +*10A gOOVDC POtYE 


26490 


0160-0156 


47AU2S2D 


U54«007l 


7 


2 


transistor MPN 8! P0s300«fl FTwSOOHhI 


2S4B4 


1654*0071 


hniUQii 


ia^4-0£l5 


1 


9 


TRANSISTOR NPN II PDb350M« FTbJOOMMZ 


04713 


2N3404 


ATAUlg2| 


10S4.Q21S 






transistor NPN 31 PD"3S0MW FTbJOOMMZ 


04713 


aNjPoa 




ta%4-02lS 


1 




TRANSISTOR NPN 9I PObSSO^^N FTbSOOHHZ 


04713 


2NJP04 




l«9a.f>2lS 


1 




TRANSISTOR NPN SI Pa*350^1rt FTbIOOMNZ 


04715 


2N3404 


kjkikUiB 1 


1954*021$ 


1 




transistor NFN ai P&»350MW FT»300MKZ 


04713 


2N3P04 ; 


ATAU2Q26 


1054*021$ 


1 




TRANSISTOR NPN 91 PDi350f^>f FT-lOOMMI 


04713 


2^*3604 i 


47AU2G27 


1950*0215 


1 




TRANilSTOR NPN SI PObJSomin FT«300MriZ 


04713 


2N3404 


kJHkiW 


1954*0215 


1 




transistor NPN 91 POmjso'^W FT«300WZ 


04713 j 


2N30O4 




1954-0219 


1 




TRANSISTOR NPN 33 FD"35omw FTbSOO^hZ 


04713 


2^3^04 , 


A7AUlFf04 


0694-4711 


0 


1 


RESISTOR 4,7K 103 ,25w fZ TCP-400/t700 


01121 


CB4T21 1 


k?kiamis 


0694.6201 


9 


a 


RESISTOR S2 lOK ,25F FC TC*-400/t500 


01121 


C89201 1 




0664.1201 


9 




resistor S2 10i£ *216 FC TC»*4O0/+So0 


01121 


CB9201 ! 


kykikiui 


19SO-0639 


A 


1 


IC 8CNR TTL 


29490 


1820-0635 


A7A1A2u2 


1620*0571 


1 


1 


IC TTL RDM CHAR SEN STAT 


29490 


1820-0571 i 


ATAlAiGi 


1920-0661 


0 


1 


IC GATE TTL OR QUAD 2-lNP 


0129S 


SW74I2N 


47AiA^yifr 


1990-0403 


9 


1 


OISpLAV-AN-OCT mat 1-CHaR pl65*H 


29480 


5092-7300i +• SIGN 


A7AjA2yE7 


1990*0409 


2 


1 


OISPLAY-HOM-DOT MAT 4,5-CNAR *273-H 


2S490 


1900-0408 


at^^iab 


34740-66503 


9 


i 


amplifier assembly 


28490 


34740-66503 


A7AIA3C1 


0190-0291 


3 


X 


CAPACITOR-FXO IUF#^-10% 3SVOC TA 


56266 


150OIO5F4O35A2 


A7A1AJC2 
A7A1 A^Cl 


0160-3193 


6 


1 


CAPACITQR-FXO •47UF +-20* 50VOC 


26460 


0160-M 83 


0160*2641 


9 


1 


CAPAClTOR-FiSD ,iUF +-10S 400VDC POLYP 


56264 


27SP104PR5 


A?AiAjC4 


0150-0093 


0 


2 


CAPACITOP-FXD ,0lDF +«0-ao* 10OVDE CER 


28480 


O150-OQR3 


A7A1A1C5 


0150-0093 


0 




CAPACITOR-F)t0 ,OluF Y90-201S lOOVDC CER 


28410 


0150*0003 


A7A1A3CR1 


1902*0041 


4 


1 


OlODE-ZNft 5,llv 5K 00-35 PD«*4 h 


28490 


1902-0041 


ATAlAlt}) 


1955-0612 


a 


6 


TRANSISTOR J-FET N-CHAN D-MOOE TO-lfl 31 


29490 


J8S5-0412 


A7A1 a3Q2 


1955-0412 


a 




transistor j-fet n-chan o-mode TD*1S St 


29480 


1055*0412 1 


A7A1A}03 


U55-0M2 


2 




transistor j-fet N-ChAN O-MOOE TO-16 SI 


28480 


1955-0412 


A7AlA}94 


1955*0412 


2 




transistor j-fet M-CHAN D-mode TD-IS S! 


2846Q 


1955-0412 


A7A1A3Q5 


1955-0309 


5 


2 


TRANSI8T0R-JFET DUAL N-CHAN O-MQOE 91 


28490 


1955-0309 ' 


A7A1A3Q6 


1954-0071 


7 




transistor NPN 9J PDb3CKJMW FT«200MmZ 


28490 


l954-00n 


A7AlAiQ7 


1655*0093 


5 


1 ‘ 


transistor j-fet n-chan D-MOOE TO-lS 91 


28490 


1855-0003 


A7AlAifia 


1955-0309 


5 


TRANSISTOR-JFET dual n-chan O-MODE 31 


29480 


1855-0306 


ataiaSisso 


1155-0412 


a 




TRANSISTOR J-FET N-CMAN O-MOOE TO-18 SI 


29480 


1855-0412 


A7AmQll 


1955*0412 


2 




transistor J-F£T n-chan O-HoOE TD-IS 91 


29430 


1955-0412 


AtAiAJRI 


0699*4415 


2 


2 


RESISTOR 23, 2F 13 ,l25Vf F TCid^-lOO 


14546 


C4-1^6*To-2322-F 


A7A1 Alial 


0694-4711 


9 


1 


RESISTOR 470 lOlt ,25 h FC TC*-400/ + 600 


01121 


C94711 


A7A1AHI 


0699-4495 


2 




RESISTOR 23. 2K l% *l25ft F TC*0+-160 


24546 


C4-1/8-T0-2322*F 


A7AiAift4 


0757-0442 


4 


1 


RESISTOR JOK 1S£ ,t2lH F TCPO+-10O 


24546 


C4-1/S-TO-1002-F 


ATAlAyRS 1 


0694-2731 


a 


1 


RESISTOR 27K lOK *25H FC TCb-400/+800 


0U£1 


CB27it 


A 7 AIAIRIS 


0699-4501 


3 


1 


RESISTOR 54F XX *l2SW F TCpO+-HO 
lOPTiDN 0603 


E4546 


C4-1/0-TO*5009*F 


AfAlAlRA 


0699-4495 


4 


1 


RES19T0R 37, 4K IK ,12SW F TCb04*160 
{OPTION 0503 


24546 


C4-t/8-T0-3742*F 


ATAt AIRT 


0699-3157 


3 


1 


RESISTOR 14, 6K 1 % ,|25H F TCpO^-IOO 


24546 


C4,1/6,T0-1R6<?*F 


A7AlA9Aa 


0699-4494 


3 


2 


RESISTOR 35, 7K U ,125^1 F TC»0 + -lOO 


24546 


C4-1/8-T0-1572-F 


AfAUiR'? 


0699-4494 


3 




RESISTOR 35, TK %X ,125h F TCift+-l0O 


24546 


C4-i^9-f 0-3578-F 


ATAlAlma 


0694-1031 


9 


1 


RESISTOR lOK loK ,2SH fC TCi*400y+T0fl 


01121 


CB1031 


AfAtAlRll 


0694*5631 


3 


1 


RESISTOR 56N lOX ,25w FC TCB-400/+900 


01121 


CB5611 


ATAiASuSi 


1920-0203 


6 


2 


1C OP AMP SP TO-99 


01P2B 


CA741CT 


A7AlAiU22 


1920-0203 


6 




1C OR AMP GP TO-69 


01V£B 


CA741CT 1 



See introductiori to this sGc^tion for ordering information 
^Indicates factory selected value 
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Table 1-2, Replaceable Parts ( Change A) ( Cont’d) 



Reference HP Part 

Designation Number 




Description 



Mfr 

Code 



Mfr Part Number 



A7A1 MlaClULANEOUS PART 



904 ^. 7(^01 6 
9040*&000 I 
09^0*0702 7 

(} 34 a* 07&5 e 



1 catch risht aii&E 

1 CATCH left slide 

I INaulAT0R-X3T« KAPTON 

a INSUUT0R-FLG-&SH5 ^jTLQN 

3 Pe»PWR,KN0S,HOT STAMP WHT FIM 



iSRSO 
aeRBo 
a B u a 0 
aSilBo 

aaaao 



9040-7001 

9040-0000 

0140-0702 

0140-0702 

0I70-21S9 



oisoo-sooto 1 

09100-40001 h 
05S&0-4000a 7 
14O0-0OS1 0 
21 U -0004 I 



I case 

tt SUPPORT-BOARD 

a CUIDC-SLIOE 

1 FUSSHOUDER-EXTR post lU 290 V 

1 fuse ,I5A asov NTO U 2 &X ,29 Ul 



264 S 0 

26400 

21400 

2S4S0 

20400 



OSlDO -20010 

09100-40001 

09100-40004 

1400-0061 

2110-0004 



2110-0017 S 
14740-00201 { 
4040-0420 1 
7120-2911 3 
6120*1146 S 



1 fuse a29A aSoV NTO 1.25^,25 UL 

I PAWEU A6SE^BLT-RCAH 

1 PANlL-FHOfJT 

1 ^JAMe plate 

1 cable assy lOAWO 1-CIVDCT BLX.JKT 



264S0 

aaaao 

26460 

26460 

aS 4 «o 



2110-0027 

14740-60201 

4040-0920 

7120-2911 

euo-ii 4 e 



OlBo -0116 1 
OSSO-0776 1 
1291-0291 9 
1291-2197 6 
1101-1609 6 



1 STAr^DDFF.CAPTiYE 4-40 X 0.M2-IM 

1 5TANDOFF-04AS TYP| 1-jN-LG 0,290 

1 ! connector 14-PJN M micro ribbon 

1 ' CONNECTOP-AC PHfi hP-9 male FLC-MTG 

1 I 8TinCH-SL 2-DPDT STD l,9A 2S0VAC 



26460 

26460 

26460 

26460 

26460 



oieo-oiiB 

O3B0-07T6 
1211-0291 
1 251 -2 J ST 
1101-1409 
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Table 7-2, Replaceable Rarts ( Change A) { Confd) 



Description 


Mfr 

Code 


Mfr Part Number 


board assembly-jumper 


28460 


08445-60101 


SCREW-MACH 4 - 4 Q X , 625 -IN-LG BOS-hO-SLOT 


00 00 0 


ORDER by description 


CONNECTOR 14 -PlN F MICRO RIBBON 


284B0 


1251-0143 


RE 8 I 8 T 0 R 1 , 1421 k , 01 X * 05 H PHH TC* 04 - 1 Q 
REaiaTOR iOK ,01* tOSW PHH TCPOt-lO 


20 r 40 

20040 


1 « 0 - 1 /b-D-U 42 R 1 -T 

140 - 1 / 20 - 1002-7 


IC 306 V RGLTR TO -3 


07263 


LM^OfK 



Reference 

Designation 






kfRi 

k 7 ^i 

km 



HP Part 
Number 



2 a& 0 - 076 » 

W5l-0li(l 

oin-nss 

ia 2 a*o<>t 3 o 



o 0 «iaB-aoiio 

03 ^ 10-0037 

0340-Q03<» 

O 30 O- 07 A 3 

03bO-00U 

o 36 a-oi* 7 a 

0403-0026 

0520-012^ 

1200-0043 

1200-0063 

21 '*0-0003 
eiOO-0014 
2200-0103 
2200-0143 
2260-0001 

3 d 5 O -0026 



Qty 



AT MlSCEU-Af^EOUS HARDWARE 

ORACKET-MOUMTING 

TEfirtlNAL-aTUO OBL-TUR PRE 85 -MTO 

TERMINAL SU9H1NI; • TEfiONt H0UNT3 IN 

insulator-elg-sshg nylon 

TEPMlNAL-fllDN LUG FOR-#4-BCR 

CONNECT0R-8GL CDNT QOISC-FEM 
GLIDE NYLON FITS 0,102 NOLO 0*156HI 
aCREW-MACH 2-56 ,J12-IN-LG PAN-HO-POIl 
lN8ULAT0R-i<3TR ALUMINUM 

connector-sol cont skt ,oA-iN*aac-3i rnd 

HA8HER-LK HLCL NO^ 4 ,U5-IN-ID 
NAShER-LK INTl T no, 2 ,0SR-IN-IP 
aCRfW-MACM 4-AO ,25-IN-LG PAN-MD-POn 
SCR£H-Mach ,3T5-IM-LO PAN-rtO-RDZI 

NUT-HEX-DBL-CHAM 4-40-THD ,0^4-IM-THK 

HASMEP-FL MTLC no, 4 a25-IN-lD 



2 B 480 

28480 

28480 

2648Q 

28480 

26480 

28480 

00000 

28480 

28480 

28480 

28460 

00000 

OOQOO 

28480 

28480 



O8445-OOU0 

0340-0037 

0340-003^* 

0340-0783 

03^0-0016 

0362-0l'*2 

0403 -O 0 S 6 

ORDER BY description 

1200-0043 

1200-0063 

21PO-O003 

21PO-0014 

ORDER BY DISCNIPTION 
order flY OEOCftiRTtON 
2260-0001 

3O5O-0OE6 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Figure 7^. 34740 A Display Timing Logic for B44c^E DFM, Schematic Dlugtt^m (Change A 
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Figure 7-7. A I YIG Predriver Assembly Parts Locations (Figure 8-7) (Change C) 
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Figure 7~10. A2 Power Supply Assembly Amplifiers and Switch Driver Circuits Parts Locations 

(Figure 8-13) ( Change C) 
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7-6. REMOTE AMPLIFIER ADJUSTMENT (Change E} 

REFERENCE: 



Service Sheet 5. 

DESCRIPTION: 

llie remote amplifier A2U3 is adjusted for null, common-mode and differential-mode. The adjustments are 
repeated until settings are found that satisfy null, common-mode and differential-mode retiuirements. 



aiGtTAL MULTIFUNCnON 
VOLTMETER UBIT 




DC POWER 
SUPPLV 













-TO AZTP5 
+ T0 A2TP4 



-TO REMOTE SHIELD 
+ TO A3TP2 



AUTOMATIC 



ri "X 




0 G O' 


i 



Figure 7-12. Remote Amplifier Adjustment Test Setup 



EQUIPMENT: 



Power Supply (0 to 10 Vdc) HP 6205B 

Coaxial Cable (BNC to alligator chps) HP 1 050 1 A 

Four foot test leads with alligator clips (2 each) 

Digital Voltmeter with Multifunction Unit HP 3480B/3484A 



1. Witli test setup as indicated in Figure 7-12, apply power to Preselector and allow at least 30 minutes 
for equipment to stabilize. 

2. Connect “+” terminal of power supply to A2TP2. 

3. Connect ” terminal of power supply to REMOTE connector shield. Ground the negative terminal 
of the power supply with the shorting bar. 

4. Connect “+” terminal of digital voltmeter to A2TP4. 

5. Connect ” tenninal of digital voltmeter to A2TP5. 

6. Set power supply output voltage to zero and connect REMOTE connector center conductor to 
terminal of power supply. (REMOTE center pin and sliield now shorted together.) 

7. Adjust A2R23 NULL for zero indication on digital voltmeter. Remove short across REMOTE Center 
pin and shield. 
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8. Common-mode adjustment: 

a. Set power supply output voltage to 10 volts. 

b. Note error voltage indicated by voltmeter. 

c. Alternately adjust A2R20 and A2R21 for a zero indication on voltmeter. Remove about half the 
error voltage with each potentiometer. 

9. Differential-mode adjustment: 

a. Set power supply output voltage to zero. 

b. Connect REMOTE connector center conductor to terminal of power supply. 

c. Connect ” terminal of digital voltmeter to A2TP2. 

d. Adjust A2R23 NULL for zero indication on voltmeter. 

e. Set Power Supply output voltage to 1 0 volts. 

f. Alternately adjust A2R20 and A2R21 for zero indication on voltmeter, removing about half the 
error voltage with each potentiometer. 

10. Repeat steps 2 through 9 until settings are found which simultaneously satisfy all modes within a 
tolerance of ± 1.0 millivolts. 

1 1 , Note and record digital voltmeter indication for each mode. 

Common-mode mV 

Differential-mode mV 
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Figure 7-13. Partial Schematic Correction for Service Sheet 4 (PjO Change D) 




Figure 7-14. Partial Schematic Correction for Service Sheet 5 (P/O Change E) 
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SECTION VIII 
SERVICE 



81. INTRODUCTION 

8-2. This section provides instructions for 
troubleshooting and repairing the Hewlett- 
Packard 8445 B Automatic Preselector. It includes 
general servicing hints and information, block 
diagrams of the instrument and its optional cir- 
cuitry, circuit descriptions, parts identification il- 
lustrations, and schematic diagrams. 

I WARNING I 

Maintenance described in this section is 
performed with power supplied to the 
instrument and with protective covers 
removed. Such maintenance should be 
performed only by service-trained per- 
sonnel who are aware of the hazards 
involved. Where maintenance can be 
performed without power applied, the 
power should be removed. When any 
repair is completed, be sure that all 
safety features are intact and function- 
ing and that all necessary parts are 
connected to their protective grounds. 

8-3. SERVICE INFORMATION INDEX 

8-4. Specific kinds of maintenance, the four 
8445B instrument configurations {by option 
numbers), and the instrument’s main assemblies 
are listed in Table 8-1, with the pertinent 
paragraphs, figures, and service sheets. Service 
Sheets are foldout pages containing schematic or 
wiring diagrams, and with illustrations which 
show the locations of parts on the printed circuit 
board assemblies. In most cases, each service sheet 
applies to a particular one (or specific part of one) 
of the instrument’s assemblies and is complete on 
one foldout page. In some instances, however, a 
service sheet may include two or more foldout 
pages. Service sheet numbers are printed in large 
bold-faced numerals in the lower right-hand cor- 
ner of the page. Symbols and terminology used on 
the schematic diagrams are explained in Table 8-2, 
Schematic Diagram Notes. 



8-5. TEST EQUIPMENT 

8-6. Test instruments and accessories used to 
maintain the Preselector are listed in Table 1-5. If 
the listed instrument is not available, another in- 
strument that meets the required minimum 
specifications may be substituted. 



8-7. GENERAL TROUBLESHOOTING 

8-8. Troubleshooting to the assembly level is ac- 
complished by referring to the simplified systems 
block diagrams and the overall block diagram, and 
by checking for the voltages given for the various 
system test points. Once the problem is isolated to 
a particular assembly, the circuit description, 
troubleshooting information, and schematic 
diagrams(s) for the suspect assembly are used to 
locate the faulty component. 

8-9. Before pursuing any troubleshooting in the 
8445B Automatic Preselector, you should first 
make sure the problem is not in the Spectrum 
Analyzer, or is not caused by a faulty connection 
between the Spectrum Analyzer and the Preselec- 
tor, or between the Spectrum Analyzer plug-in sec- 
tions. To determine that the problem is actually in 
the Preselector, proceed as follows: 

1. Turn off the ac power to the Spectrum 
Analyzer and the Preselector. 

2. Remove the IF and RF Sections from the 
Spectrum Analyzer mainframe or Display 
Section, decouple them from each other, then 
recouple them carefully. 

3. Plug the IF and RF Sections firmly into the 
mainframe or Display section and lock them 
into position. 

4. Disconnect the rear -panel interconnect cable 
from both the Spectrum analyzer and the 
Preselector; then reconnect it carefully and 
lock the cable plugs into the instrument 
receptacles 
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Table 8-1. Service Information Index 



Subject 


Location 


General Troubleshooting 


Paragraph 8-7 


Mechanical Parts Maintenance and Repair 


Paragraphs 8-15 
through 8-21 


Transistors and Diodes Operation and Testing 


Paragraph 8-23 


Operational Amplifiers Operation and Testing 


Paragraph 8-28 


Standard 8445B 


Paragraph 8-32 ^ 
Figure 8-4, Figure 8-6 
(Service Sheet i) 


8445B With Front -Panel Controls (Option 002) 


Paragraph 843, 
Figure 8-5, Figure 8-6 
(Service Sheet 1) 


8445 B With Low-Pass Filter Deleted (Option 004) 


Paragraph S-39, 

Figure 84, Figure 8-5, 
Figure 8-6 (Service Sheet 1) 


YIG Predriver Board Assembly At 


Paragraph 848, 
Service Sheet 2 


DPM Predriver Part of Assembly A1 (Option 003) 


Paragraph 8-58, 
Service Sheet 3 


YIG Driver Board Assembly A3 


Paragraph 8-63, 
Service Sheet 4 


Power Supply Board Assembly A2 Control and Switching Circuits 


Paragraph 8-74, 
Service Sheet 5 


Power Supply Board Assembly A2 DC Supplies 


Paragraph 8-87, 
Service Sheet 6 


Digital Panel Meter Assembly A7 


Paragraph 8-96, 
Service Sheet 7 


Motherboard Assembly A5 and Wiring Harnesses 


Service Sheet 8 
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Table 8~2. Schematic Diagram Notes 



K c, L 

p/0 

« 






o 



I 1 




SCHEMATIC DIAGRAM NOTES 
Refer to ANSI Y32.2 

Resistance is in ohms, capacitance is in microfarads, and inductance in millihenries 
unless otherwise noted. 

Part Of 

Asterisk, on component denotes a factory-selected value. Value shown is typical. 
Capacitors may be omitted or resistors jumpered. 

Screwdriver adjustment . 

Panel control. 

Encloses front panel designation. 

Encloses rear panel designation. 

Circuit assembly borderline. 

Other assembly borderline. 

Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main feedback. 



Wiper moves toward CW with clockwise rotation of control as viewed from shaft 
or knob . 



Numbered test point. Measurement terminal provided. 



Lettered Test Point. No measurement terminal provided. 



Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor 
color code. First number identifies the base color, secon d nurn ber the wider stripe, 
and the third number identifies the narrower stripe, e.g. C947) denotes white base, 
yellow wide stripe, viole t narrow stripe. 



n=l±* 



03 



n = harmonic number 
1 - 1st LO fundamental 
± = 1st LO above or below 1st IF 
^ = 550 MHz 1st IF; no asterisk = 2050 MHz 1st IF. 

Letter = off page connection. 

Number = Service Sheet location for off page connection. 



/4? Chassis ground 



<7 



Assembly ground 
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5 . Check the power module voltage selector card 
at the 8445 B rear panel to make sure the 
voltage selection matches the ac source 
voltage. 

6. Turn on the Spectrum Analyzer and 
Preselector power and determine whether or 
not the system is now functioning properly. 

7. If the system is still malfunctioning, check the 
operation of the Spectrum Analyzer without 
the Preselector connected to it. If the Spec- 
trum Analyzer operates properly, go ahead 
with the Preselector troubleshooting. 



8-10. Signal Input for Troubleshooting. 

8-11. The Preselector can be checked with the 
8555 A 2nd LO OUTPUT (1.5 GHz) and its har- 
monics. You can also use a 1.0 GHz-per-volt 
signal (dc) applied to the Preselector rear -panel 
REMOTE input connector. Or, if your Preselector 
is equipped with front-panel MANUAL TUNE 
controls (Option 002), you can use them to tune 
the instrument instead of tuning it with a dc input 
to the REMOTE input connector. 



8-12. Test Point Voltages 

8-13. A check of the test point voltages is fre- 
quently a quick method of isolating a failure to a 
single board assembly. Voltage measurements are 
done with the 8445B’s two internal OPR-TEST 
switches (one is on Predriver Board Assembly A1 , 
the other on YIG Driver Board Assembly A3) set 
to OPR, the 8555A Band switch lever set to BAND 
n = 2 — , and the 8445B MODE switch (Option 002 
instruments) set to AUTO, measure the test point 
voltages with a dc voltmeter. The approximate 
values for various conditions are shown in Table 
8-3. 



8-14. GENERAL MAINTENANCE 



8*15. Rigid Cables 

8-16. When you have to loosen or remove one of 
the rigid RF cables, be very careful not to bend it. 
Bending one of these cables can change its elec- 
trical characteristics. 



8-17. Cleaning Switches 

8-18. Front-panel and board-mounted switches 
can be cleaned without removing them. The 
recommended cleaning agent is isopropl alcohol 
(HP Part Number 8500-0755). Spray the cleaning 
agent into the switch and rotate or slide it several 
times. Continue operating the switch until the 
cleaning agent is evaporated. 



8-19. Repairs on Circuit Boards 

8-20. Component mounting holes on the 8445B 
circuit boards are plated through to both sides of 
the board. Because of this, you can solder, or un- 
solder, from either side. Table 8-4 lists the tools 
and materials recommended for making repairs on 
etched circuit boards. 



CAUTION 



Do not use a high-wattage soldering 
iron on the etched circuit boards. Ex- 
cessive heat can lift the printed wiring 
or burn the board. Also avoid using 
sharp metal objects to clean solder 
from plated-through component mount- 
ing holes. You may damage the plating 
and cause an open circuit. Use a suction 
device or a toothpick for solder removal. 



8-21. Air Filter 

8-22. Frequently inspect the air filter at the rear 
of the instrument, and always clean it before the 
air flow becomes restricted. To clean the filter, 
wash it thoroughly in warm water and detergent. 
Allow the filter to dry before putting it back in the 
instrument. 



8*23. Transistors and Diodes 

8-24. Transistor In-Circuit Testing. The com- 
mon causes of transistor failure are internal short 
circuits and open circuits. In transistor circuit 
testing, the most important consideration is the 
transistor base-to-emitter junction. Figure 8-IA 
shows the biasing required to cause conduction 
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Table 8-3. Test Point Voltages 



Test Point 


Voltage and Conditions 


AlTPl 


—5.0 to —10.0V as 8555 A LO is tuned from 2.05 to 4,1 GHz 


A1TP2 


+3.8 to +7.SV as 8555 A LO is tuned from 2.05 to 4.1 GHz 


A1TP3 


(Option 003 only) -6,3 to -15V as 855 5 A LO is tuned from 2.05 to 4.1 GHz 


A1TP4 


(Option 003 only) +3 .8 to +7.8V as 8555A LO is tuned from 2.05 to 4.1 GHz 


A1TP5 


— 9V on n = X— bands, +9V on n = X+ bands 


AITP6 


(Option 003 only) -9V on n = X— bands, +9V on n = X+ bands 


A1TP7 


—1 .7 to —5 .SV as 8555 A LO is tuned from 2,05 to 4.1 GHz 


AiTPS 


(Option 003 only) -1 .7 to -5 .8V as 8555 A LO is tuned from 2.05 to 4.1 GHz 


A2TP1 


+19.5V 


A2TP2to 

A2TP3 


The remote control voltage level 


A2TP4 


-1 .95V with +2.0V applied to REMOTE input connector 


A2TP5 


Ground point 


A2TP6 


(Option 002 only) -1 .95V with MANUAL TUNE COARSE set to 2.0 GHz 


A2TP7 


-23V 


A2TPE 


Changes from about +29V to about +SV when switching to BAND n = 1— /IF = 2.05 GHz 


A2TPF 


Changes from about +2V to about +34V when switching to BAND n - 1— /IF = 2.05 GHz 


A2TPG 


About +35 V at 0 GHz, about +3 IV at 18 GHz 


A3TP1 


+19.5V 


A3TP2 


Reference ground point 


A3TP3 


About +0.01 V at 0 GHz, about +1 .7V at 18 GHz 


A3TP4 


—1 .7 to — S.8V as 8555 A is tuned from 2.05 to 4.1 GHz 


A3TPF 


About +35 V at 0 GHz, about +28 V at IS GHz 


TB2-9 


(white wire +28V for YIG heater. (NOTE: Not all YIGs used in 844SB instruments require 
heater current.) 
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and cut-off in NPN and PNP transistors. The 
voltage drop across a forward-biased, emitter-base 
junction varies with transistor collector current. 
For example, a germanium transistor has a typical 
forward-bias, base-emitter voltage of 0,2 — 0.3 
volt when collector current is 1 — 10 mA, and 0.4 
- 0.5 volt when collector current is 10 — 100 mA. 
In contrast, forward-bias voltage for silicon tran- 
sistors is about twice that for germanium types; 
about 0.5 - 0.6 volt when collector current is low, 
and about 0.8 - 0.9 volt when collector current is 
high. 

8-25. Figure 8- IB shows simplified versions of 
the three basic transistor circuits and gives the 
characteristics of each. When examining a tran- 
sistor stage, first determine if the emitter-base 
junction is biased for conduction (forward-biased) 
by measuring the voltage difference between the 
emitter and base. When using an electronic 
voltmeter, do not measure directly between the 



emitter and base; there may be sufficient loop cur- 
rent between the voltmeter leads to damage the 
transistor. Instead, measure each voltage separate- 
ly with respect to a common point (e.g., chassis). 
If the emitter-base junction is forward-biased, 
check for amplifier action by short-circuiting the 
base to the emitter while observing the collector 
voltage. The short circuit eliminates base-emitter 
bias and should cause the transistor to stop con- 
ducting (cut off). Collector voltage should then 
change and approach the supply voltage. Any dif- 
ference is due to leakage current through the tran- 
sistor and, in general, the smaller this current the 
better the transistor. If the collector voltage does 
not change, the transistor has either an emitter- 
collector short circuit or emitter-base open circuit. 



8-26. Transistor and Diode 
Markings. Figure 8-2 shows diode and transistor 
marking methods. In addition, the emitter lead for 



Table 8~4. Etched Circuit Soldering Equipment 



Item 


Use 


Specification 


Item Recommended 


Soldering 


Soldering 

Unsoldering 


Wattage rating: \ 

Tip Temp: 850-900 degrees 


■ Ungar No. 776 handle with 
'^‘Ungar No. 4037 Heating Unit 


Soldering^ 

tip 


Soldering 

Unsoldering 


*Shape: pointed 


*Ungar No.PLlll 


De-soldering 

aid 


To remove molten solder 
from connection 


Suction device 


Soldapult by Edsyn Co., 
Arleta, California 


Resin (flux) 


Remove excess flux from 
soldered area before ap- 
plication of protective 
coating 


Must not dissolve etched 
base board material or 
conductor bonding agent 


Freon, Aceton, Lacquer 
Thinner, Isopropyl 
Alcohol (100% dry) 


Solder 


Component replacement 
Circuit board repair 
Wiring 


Resin (flux) core , high tin 
content (60/40 tin/lead), 18 
gauge (SWG) preferred 




Protective 

coating 


Contamination, corro- 
sion protection 


Good electrical insulation, 
corrosion-prevention pro- 
perties 


SOicone Resin such as 
GE DRI-FILM** 8S 


’^For working on etched hoards; for general purpose work, use Ungar No. 1237 Heating Unit (37.5Wj tip temperature 
of 750-800 degrees) and Ungar No. PLl 13, l/S^itich chisel tip. 


**General Electric Co., Silicone Products Dept., Waterford, New York, U.S.A, 
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a bipolar transistor is identified on the printed cir- 
cuit board by connecting it to a square rather than 
a round pad. 

8'27. Printed Circuit Board Markings. On 
the printed circuit board, a square pad is etched 
around one pin of some components to facilitate 
identification of the component terminals. The 
square pad indicates the following: 

a. The cathode of a diode 

b. Emitter of a transistor 

c. Source terminal of an FET 

d. Pin one of an integrated circuit 

e. Pin one of an integrated circuit socket 

f. Pin one of a cable connector 

8-28. Operational Amplifiers 

8-29. Operational Amplifier 
Function. Operational amplifiers are used to 
provide such functions as summing amplifiers, of- 
fset amplifiers, buffers and power supplies. The 
particular function is determined by the external 
circuit connections. Equivalent circuit and logic 
diagrams for type 741 operational amplifiers are 



contained in Figure 8-3. Circuit A is a non- 
inverting buffer amplifier with a gain of 1 . Circuit 
B is a non-inverting amplifier with gain determin- 
ed by the resistance of R1 and R2. Circuit C is an 
inverting amplifier with gain determined by R1 
and R2. Circuit D contains the functional circuitry 
and pin connection information along with an 
operational amplifier review. 

NOTE 

In Circuit D, it is assumed that the 
amplifier has high gain, lov\/ output 
impedance and high input impedance. 

8-30. Operational Amplifier 
Troubleshooting. When operational amplifiers 
are suspected, one quick check is case temperature, 
which should not be hot to the touch. If the output 
voltage approaches or equals either the negative or 
positive bias supply values the device should be 
suspected. Measure and record the voltage level at 
both the — (inverting) terminal pin 2 and the 
(non-inverting) terminal pin 3. The levels should 
not differ by more than about 10 mV. If the 
voltage levels are not within about 10 mV, check 
the external circuitry and components, if the exter- 
nal circuitry (input signal, operating voltages, 
feedback resistors) appears normal, replace the 
operational amplifier. 



A 



Translator Biasing 


TYPE 


CUTOFF 


CONDUCTION 


NPN 

COLLECTOR 

BASE-^ 

EMIHER 


0.-^ 


+V 


+ V 

1 MAIN 

CONTROiAMW 

CURRENT 


PNP 




-V 


-V 


COLLECTOR 

BASE-g^ 

EMIHER 






C0NTR0^S>^MAIN 

CURRENT ^CURRENT 




Figure 8-1. Transistor Characteristics and Biasing 
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FIELD EFFECT TRANSISTORS 



METAL CASE EPOXY 

(PLASTIC) 



METAL CASE 




D S 
Oft 

G D S 






SGD 

OR ^ 

G 0 S 



DIODES 




DIODE SYMBOL 
ANODE H CATHODE 






CATHODE 



BI-POLAR TRANSISTORS 



BLACK EPOXY (PLASTJC) TRANSISTORS 




E B C 

METAL CASE TRANSISTORS 

DUAL 




Figure 8-2. Examples of Diode and Transistor Marking Methods 
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OPERATIONAL AMPLIFIER 



A 



D 



INPUT 



GAIN= 1 




OUTPUT 



Q 







OUTPUT 



GAINS 14-R1/R2 

INPUT IMPEDANCE; VERY HIGH 

OUTPUT IMPEDANCE; VERY LOW 




IF "A" IS LARGE, Vp = 



C 




INPUT IMPEDANCE = R2 
OUTPUT IMPEDWJCE; VERY LOW 



OUTPUT 



( 1 ) 

( 2 ) 

(3) 






IF V2 = 0 { 5^2 ), THEN 
IFVi = 0 ( ^ ). THEN 



''0=''l<'*R2 



Vo.-VjlU, 



Figure 8-3. Operational Amplifier Equivalent Circuit 



8-9 



Service 



Model 8445B 



8 31. AUTOMATIC PRESELECTOR SYSTEMS 



8-32. Standard Praselectors 



8-33. The shaded blocks in Figure 8-4 represent a simplified block diagram of a standard (no options) 
Model 8445B Automatic Preselector. The YIG filter can be used as a stand-alone 1.8 to 18 GHz narrow 
bandpass filter by applying an external tuning voltage of -M. 8 to -1-18 volts to the Preselector rear-panel 
REMOTE BNC connector, J4. The center frequency of the nominally 30 MHz-wide filter will follow the 
remote tuning voltage according to a 1 GHz/V relationship. The tuned resonant effect of the YIG filter is 
controlled by the value of dc current fed to its tuning coil (electromagnet). Tuning sensitivity is approx- 
imately 26 mA/GHz. In the standard 8445B, remote operation is selected automatically if the 8445B is not 
connected to an 8555A RF Section. 



8-34. When operating as a preselector for an 8555A RF Section Spectrum Analyzer, the RF OUTPUT of 
the 8445B is connected to the INPUT of the 8555A by rigid cable W1 . 



8-35. The YIG Pre-Driver uses input voltages from the 8555A Spectrum Analyzer System and produces 
an output voltage that is proportional to the frequency to which the analyzer is tuned. The analyzer pro- 
vides a Sweep -I- Tune voltage that is representative of the frequency of the YIG oscillator in the analyzer. 
This voltage varies linearly from - 5.000 volts for a LO frequency of 2.050 GHz to - 10.000 volts for a LO 
frequency of 4.100 GHz. The Sweep + Tune voltage is applied to a harmonic number amplifier in the 
Preselector. The gain of the harmonic amplifier is controlled by Band Code signals “A” and “B” from the 
analyzer. Band Code bits "A” and “B” represent the frequency bands n = 1 through n = 4. The output 
from the harmonic number amplifier is a voltage representative of LO harmonic frequency. The frequency- 
to-voltage ratio is 1.025 GHz/Volt. The output from the harmonic amplifier is applied to a summing 
amplifier where it is combined with the IF offset voltage. 



8-36. Band Code bit “E” from the analyzer is applied to the n = -l- or - mixing offset amplifier in the 
Preselector. The + or — mixing offset amplifier provides an offset voltage to match the mixing mode in 
the analyzer. The output from the offset amplifier is applied through a 2.05 GHz IF or 550 MHz IF offset 
network to the summing amplifier. The IF offset is a resistive network controlled by Band Code bit “D” 
from the analyzer. The output is a voltage proportional to the analyzer’s 1st IF offset. The frequency-to- 
voltage ratio is 1.025 GHz/Volt. The Summing Amplifier combines the output of the Harmonic Number 
Amplifier with the output from the 2.05 GHz/550 MHz IF Offset Network to produce an output voltage 
level to the YIG Driver that is proportional to the frequency to which the analyzer is tuned. The Summing 
Amplifier has unity gain (—1) with an output voltage level proportional to frequency by a ratio of 1.025 
GHz/ volt. 



8-37. Standard 8445B models utilize Band Code bits A, B, D. and E from the 8555A to automatically 
switch the LP filter in place of the tunable YIG filter in the Preselector RF signal line when the 0 - 2.0 
GHz band is selected. 
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8-38. The front panel FREQ OFFSET adjustment is used to trim the YIG filter magnet current to correct 
for slight variations in filter frequency. The screwdriver TRACKING adjustment is used to set the 
Preselector tracking properly on low and high frequency bands. (See Paragraph 5-13.) 



8-39. Option 004 Preselectors 



8-40. When Option 004 is ordered, the 1.8 GHz low-pass filter and the coaxial switching relays are 
deleted. The Coaxial Switch Control and Driver circuits are left on the A2 Power Supply assembly for 
possible future use. 



8-41. Option 003 Preselectors 



8-42. When Option 003 is ordered, the standard A1 Predriver, shown shaded in Figure 8-4, is replaced 
with one containing both the shaded and unshaded circuits. In addition, a complete digital panel meter cir- 
cuit is mounted behind a window on the front panel of the Preselector. The 8555A supplies a —7.5V to 
- 15V Tune voltage from its YIG-tuned LO Driver. This voltage is processed in a manner similar to the 
Sweep -1- Tune voltage in the standard 8445B, except that the output of the DPM section Summing 
Amplifier converts the Tune voltage to a 1.025 GHz/V level fed to the DPM. The digital panel meter is a 
voltmeter with a resistive voltage divider input to convert the 1.025 GHz/V to a 1 GHz/V level. When the 
8555A is tuned to a frequency of 3 GHz, for example, the Summing Amplifier output is 3 x 0.976 or 
2.927V, resulting in a display reading of 3.000 GHz. If the Preselector is tracking properly, the frequency 
being displayed is also the center frequency of the YIG filter pass band. 



8-43. Option 002 Preselectors 



8-44. Option 002 adds a MODE switch with AUTOmatic, REMOTE, LOW-PASS, and MANUAL posi- 
tions, plus COARSE and FINE manual tuning controls on the front panel of the Preselector (unshaded cir- 
cuitry of Figure 8-5). In the AUTO position the Preselector operates as a standard instrument. In the 
REMOTE position, the YIG filter is tuned by a 1 GHz/V voltage input to the REMOTE BNC connecctor 
on the rear panel of the Preselector. In the LOW-PASS position, the 1.8 GHz low-pass filter is connected 
in place of the YIG filter in the Preselector RF line. In the MANUAL position, the YIG filter can be used 
as a stand-alone 1 .8 to 18 GHz filter, which is tuned manually with the COARSE and FINE manual tun- 
ing controls to any selected frequency in this band. 



8-45. Preselectors with Options 002 and 003 



8-46, The 8445B Automatic Preselector may incorporate both Options 002 and 003. In this case the un- 
shaded DPM circuits of Figure 8-4 would be added to the circuits shown in Figure 8-5. Figure 8-6, the 
overall block diagram, shows a combination Option 002/Option 003 Preselector. 
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8-47. CIRCUIT DESCRIPTIONS AND TROUBLESHOOTING 

NOTE 

All troubleshooting described in this section is done with the 8445B con- 
nected to a fully operational spectrum analyzer (HP 8555A/8552/140). 



8-48. YIG Predriver Assembly A1 (See Service Sheet 2) 

8-49. The YIG Pre-driver converts the Sweep -I- Tune voltage from the 8555A to a voltage that is propor- 
tional to the frequency to which the spectrum analyzer RF Section is tuned. 



8-50- Harmonic Number Amplifier. The Harmonic Number Amplifier, AlUl, multiplies the 
Sweep -I- Tune voltage from the RF Section by a factor of — 0.4n, where “n” is the BAND number selected 
on the RF Section panel (Table 8-5). The Sweep -I- Tune voltage is proportional to the 1st LO YIG-tuned 
oscillator voltage in the 8555A RF Section. This voltage varies linearly from —5.000 Vdc ±5 mV with the 
1st LO at 2.05 GHz, to — 10.000 Vdc ±55 mV with the 1st LO at 4.1 GHz. Precision resistors in the Har- 
monic Number Amplifier circuit are switched by relays to set the gain of the circuit relative to the harmonic 
mixing number of the 8555A band that is selected. 



8-51, n= -b or — Amplifier. A -l-9VdcreferencevoItagefrom YIG Driver Assembly A3 is applied to 
the input of the n= ± Amplifier. The function of this circuit is controlled by relays K7 and K8 to provide 
either a -I-9 Vdc output level for the plus mixing bands of the 8555A, or —9 Vdc for the minus mixing 
bands. Relays K7 and K8 are controlled by Band Code “bit” E from the spectrum analyzer RF Section. 



8-52. IF := ,550 GHz/2.05 GHz Network. When bands are changed on the 8555A RF Section, either 
,550 GHz or 2.05 GHz is used as the 1st IF, The IF = .500 GHz/2.05 GHz offset network alters the input 
to the Summing Amplifier to compensate for the IF change. This is accomplished by Band Code “bit” D 
and relay K5. Precise level corrections for an IF of 2.05 GHz are made by adjusting R37, ADJ 4. Adjust- 
ment of R36, ADJ 5, corrects for improper input level to the Summing Amplifier for an IF of .550 GHz. 



8-53. Summing Amplifier. Summing Amplifier A1U2 combines the output from the Harmonic 
Number Amplifier with the Output from the IF = .550 GHz/2.05 GHz Network to produce a voltage pro- 
portional to the band and frequency to which the analyzer RF Section is tuned. The output from the Sum- 
ming Amplifier is applied to YIG Driver Assembly A3. 



8-54. Logic Decoders/Relay Driver. Transistors AlQl through Q8 and their associated relays 
operate as logic decoders of Band Code “bits” from the 8555A. Band Code signals of either -b 20 or - 12 
Vdc from the analyzer RF Section switch precision resistors in the circuits of the Harmonic Number 
Amplifier to control the output polarity of the n = -b Amplifier, and to offset the input to the Summing 
Amplifier by the IF = .550 GHz/2.05 GHz Network. 



NOTE 

If, after performing the troubleshooting procedures for a particular cir- 
cuit, you determine that the operational amplifier is functioning normally 
but the testpoint voltages are incorrect, do the YIG Predriver Adjustment 
described in Section V. 
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8-55. Harmonic Number Amplifier Troubleshooting 

• Set switch SI on Predriver Board Assembly A1 to TEST and measure the voltage at TP2. It should be 
0 Vdc ± 1 mV. Set switch SI back to OPR. 

• Connect a voltmeter to TPl on the Predriver Board. Select spectrum analyzer BAND = 1 - /IF = .550 
GHz. Set SCAN WIDTH to ZERO. 

• Adjust the spectrum analyzer FREQUENCY control for an indicated level of -5.0 Vdc ± 1 mV at 
TPl. 

• Check the voltage level at TP2, It should be + 2.0 Vdc ±2 mV. 

• With the voltmeter connected to TP2, select spectrum analyzer bands n = 2±, then n = 3±, then 
n = 4±.Voltages at TP2 for these selections should be -l-4.0Vdc ±3mV forn = 2±; H-6.0Vdc±4mV 
forn = 3±;and -h 8,0 Vdc ±5mV forn=4±. 

• The harmonic number amplifier (AlUl) has a gain of — 0.4n, with “n” controlled by the logic 
decoder/relay drivers (see Table 8-5). If it appears to be operating improperly, check it with the 
Operational Amplifier Troubleshooting Procedure in paragraph 8-30. 



8-56. n = -h or - Amplifier Troubleshooting 

• On YIG Driver Board Assembly A3, set switch SI to TEST. Then check the voltage level at testpoint 
TP5 on YIG Predriver Board Assembly A1 . The level should be 0 Vdc ± 1 mV. 

• Reset switch A3S1 to OPR. On the spectrum analyzer RF section, select BAND n= 1 -/IF=.550 
GHz. Check the voltage level at testpoint TPS on YIG Predriver Board Assembly Al. It should be 
-9.0 Vdc ±0.3V. 

• With the voltmeter still connected to testpoint A1TP5, set spectrum analyzer for BAND 
n = 1 -I- /RF = .550 GHz. The voltage level at A1TP5 should be -t-9.0 Vdc ± 0.3V. 

• Switch the spectrum analyzer from BAND n= — through BAND n = 4-|- . Voltage at A1TP5 should 
be -1-9.0 Vdc ± 0.3V onaIln= + bands, and —9.0 Vdc ±0.3 V onalln= — bands. 

• The n= 4- or - amplifier, A1U5, has a gain of 1 for all band selections. Its output polarity is con- 
trolled by Band Code “bit” E, which alternately switches relays K7 and K8 as bands are progressively 
selected (see Table 8-5). If A1U5 appears to be operating improperly, check it with the Operational 
Amplifier Troubleshooting Procedure in paragraph 8-30. 



8-57. IF = .550GH2/2.05 GHz Network Summing Amplifier Troubleshooting 

• Set the OPR/TEST switches (SI) on Predriver Board Assembly Al and YIG Driver Board Assembly 
A3 to TEST. Check the voltage level at testpoint TP7 on Predriver Board Al. It should be 0 
Vdc ±1 mV. 

• Reset both OPR/TEST switches to OPR. On the spectrum analyzer, select BAND n= 1 — /IF = .550 
GHz. Set SCAN WIDTH to ZERO. 

• Adjust spectrum analyzer FREQUENCY for a voltage level of —5.000 Vdc at testpoint TPl on 
Driver Board Al . Then measure the voltage level at testpoint TP7 on Driver Board Al . The voltage at 
TP7 should be -1.463 Vdc±2mV. 
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• Select BAND n=l + /IF = .550 GHz and again check the voltage at A1TP7. It should be —2,536 
Vdc±2mV. 

• With the voltmeter still connected to A1TP7, select BAND n = 2- , The voltage at AITP7 should be 

- 2.000 ±2mV. 

• Select BAND n = 2 + and check the voltage at A 1TP7. It should be — 6.000 Vdc±3 mV, 

• The 550 MHz and 2.05 GHz IF offset is controlled by Band Code “bit” D (see table 8-5). If the sum- 
ming amplifier (A1U2) seems to be operating improperly, check it with the Operational Amplifier 
Troubleshooting Procedure in paragraph 8-30. 



Table 8-5. Relay Operations by Band Code Bits 



Analyzer 

Harmonic 

Number 




Band Code 
"Bits" 




Relay 


Relay 


Relay 


Relay 


Relay 




A 


B 


D 


E 


A1K1 


A1KZ 


A1K5 


A1K7 


A1K8 


n = l-* 


0 


0 ’ 


1 


0 


closed 


dosed 


open 


Open 


dosed 


n = I+* 


0 


0 


i 


1 


dosed 


dosed 


open 


closed 


open 


1- 


0 


0 


0 


0 


closed 


closed 


dosed 


open 


closed 


n = 1 + 


0 


0 


0 


1 


closed 


closed 


closed 


dosed 


open 


n = 2— 


1 


0 


0 


0 


closed 


open 


closed 


open 


closed 


n = 2+ 


1 


0 


0 


1 


closed 


open 


closed 


closed 


open 


n = 3- 


0 


1 


0 


0 


open 


closed 


closed 


open 


dosed 


n - 3+ 


0 


1 


0 


1 


open 


closed 


closed 


closed 


open 


n = 4— 


1 


1 


0 


0 


open 


open 


dosed 


open 


closed 


n - 4+ 


1 


1 


0 


1 


open 


open 


closed 


dosed 


open 


Band Code “Bits” 1 = +20 Vdc 0 = 


= -12Vdc 















8-58. DPM Predriver Part of Assembly A1 (OPTION 003 Only) (See Service Sheet 3) 

8-59. The additional circuits of the Digital Panel Meter Predriver part of the Option 003 Predriver 
Assembly are similar to the circuits on the standard Predriver Assembly shown on Service Sheet 2. The 
longer Option 003 Predriver Assembly contains both the YIG Predriver circuits, which are on the front of 
the board, and the DPM Predriver circuits, which are to the rear of the board. 
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8-60. Except for the input voltage level to the A1 Option 003 Assembly, the Harmonic Number 
Amplifier, the n= ± Amplifier, the IF= .550 GHz/2.05 GHz Network, and the Summing Amplifier of the 
DPM Predriver operate the same as the YIG Predriver circuits of Service Sheet 2, The —7.5 to — 15V levels 
for the DPM Predriver originate in the Tune Buffer Amplifier of the 8555A. 

8-61. The Band Code Logic “C” feeds a 0 or — 12V “bit” to Q7 on all bands involving frequencies of 0 
to 18 GHz, allowing Q8 to energize Kll. With Kll contacts closed, the 0 to —18.00 Vdc output (for 
0— 18.45 GHz) from the DPM Predriver is fed to the DPM, giving a digital display of the frequency the 
8555A RF Section is receiving. 

8*62. DPM Predriver Troubleshooting. A problem in the DPM Predriver circuitry affects only the 
digital display. To locate the source of a DPM Predriver malfunction, proceed as follows: 

• Set the spectrum analyzer for BAND n = 1 — /IF = .550 GHz and tune the FREQUENCY to zero GHz. 

• Connect a voltmeter between testpoint TP3 on Predriver Board A1 and TP2 (ground) on YIG Driver 
Board A3. The voltage at A1TP3 should be -7.5 volts. Next, tune the spectrum analyzer FREQUEN- 
CY to 2 GHz and note the voltage at A1TP3. It should be — 15 volts. If you cannot obtain these 
voltages, the problem is most likely in the spectrum analyzer RF Section (8555A/B) or in the cabling 
between the spectrum analyzer and the 8445B. If the testpoint voltages are correct, continue with the 
steps below. 

• With the spectrum analyzer still set for BAND n = 1 — /IF = .550 GHz, tune the FREQUENCY to zero 
GHz. Then check the voltage at te.stpoint TPS on Predriver Board A1 (use A3TP2 as the ground con- 
nection). The voltage at AITP8 should be zero volts. 

• With the voltmeter still connected acros A I TPS and A3TP2, set the spectrum analyzer for BAND 
n = 4-i- . Set the FREQUENCY to 18.450 GHz. You should now read 18 volts on the voltmeter. If you 
do not get a reading of 18 volts, the problem is in the DPM Predriver circuitry. The appropriate 
troubleshooting procedure for this circuitry is the same as for the YIG Predriver circuits (see YIG 
Predriver Assembly AI Circuit Description and Troubleshooting). 

• If the testpoint voltages are correct and the DPM is malfunctioning, the problem is most likely in 
DPM Assembly A7 or in the cable that connects to the DPM input receptable. 

• If the display voltage is present at A1TP8 but not at the DPM input, or if relay K1 1 does not open or 
close, check for Band Code C voltages while switching between BAND n = 4-i- and BAND n = 6. 
Check for an open or shorted Q7, Q8, or K1 1 relay coil. 

8-63. YIG Driver Assembly A3 (See Service Sheet 4) 

8-64, The YIG Driver Board Assembly controls the current which tunes the YIG filter over its frequency 
range of 1.8 to 18 GHz. In addition to the YIG-tuning circuitry (summing and driver amplifiers), it con- 
tains the -1-9 volts IF Offset Supply for the n = ± amplifiers on Predriver Board Assembly Al, and a +28 
volts supply for use with YIG filters which have internal heaters. The Automatic Switching Control circuit 
shown on Service Sheet 5 is also on the YIG Driver Assembly. 

8-65. + 9 Volt IF Offset Supply. Resistor A3R2 and the 9 volt breakdown diode VRl form a simple 

regulated +9 volt power supply. The +9 volt source is utilized by n = ± Amplifier A1U2 to provide an IF 
frequency offset. Switch SI is provided for test and adjustment purposes. 

8-66. YIG Driver. The YIG Driver circuit includes a Summing Amplifier and a YIG Current Driver 
Amplifier. The voltage to the Summing Amplifier from the YIG Predriver is a negative voltage of 1.025 
GHz/V, This linear voltage/frequency input, in conjunction with the FREQ OFFSET control, the 
TRACKING controls, and two breakpoint controls, process the YIG magnet current to produce an overall 
linear voltage/frequency response of the YIG filter. The YIG frequency/coil current relationship is ap- 
proximately 25.7 MHz/mA. 
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8-67. The YIG magnet current flows through R12 and R13, Q4, and the magnet coil. Negative tuning 
voltages from the predriver are inverted to positive by U1 and control the conduction of Q4. The YIG cur- 
rent Q4 allows to flow is partially controlled by the gain of UI. This is basically the ratio of R1 1 to R9, or 
approximately 9:1. The panel FREQ OFFSET control feeds a small positive bias to the inverting input of 
Ul, and is used as a manual control for compensation of the YIG current. It is used to set the YIG on fre- 
quency at 2 GHz when checking tracking. 



8-68. The internal Coarse Tracking and the front-panel TRACKING controls help to determine the gain 
of Ul and also the slope of the YIG magnet current. With TRACKING at zero, the Coarse Tracking is ad- 
justed to tune the YIG on frequency at 14 GHz. In normal operation the FREQ OFFSET is used to tune the 
YIG at 2 GHz, and the panel TRACKING control is adjusted to tune the YIG to frequency at 8 GHz. Any 
further trimming that may be necessary is accomplished with the front-panel FREQ OFFSET control. 



8-69. Linearity Correction. The current of the YIG magnet is essentially linear from 1 .8 GHz at 70 niA, 
to 18 GHz at 700 mA (25.7 MHz/mA). However, above approximately 14 GHz the magnet core starts to 
saturate. To correct for this, as the input voltage approaches the 14.7V zener voltage of VR2, the zener 
conducts, shunting R3 and R8 across the Ul input impedances R21 and R9, increasing the gain of Ul and 
therefore the YIG current. Another similar breakpoint is developed when the input voltage approaches the 
zener voltage of VR3. The result is a linear input voltage/frequency response for the YIG filter. The 16 and 
18 GHz ADJ resistors R24 and R29 are vernier adjustments of the VR breakdown voltage point. 

8-70. + 28 Volt YIG Heater Supply. The YIG filters used in the 8445B are mnufactured by a number of 
different manufacturers. Some of the YIGs have internal heaters and others do not. When a YIG with an 
internal heater is used, the -1-28 volts power supply produces the required heater current. In this supply the 
unregulated -1-40 volts source is regulated to approximately 0.7 volt less than the breakdown voltage of 
breakdown diode VR6. The -t-28 volts supply is present on all YIG Driver Assemblies regardless of the 
type of YIG installed in the instrument. 

8-71. + 9 Volts IF Offset Supply Troubleshooting 

• Check the voltage at testpoint TPl (A3TP1) on YIG Driver Assembly A3. It should be -h 19.5 volts. 
(The -f 9 volts is derived from the -I- 19.5 volts produced on Power Supply Board Assembly A2.) 

• Set the OPR/TEST switch (A3S1) on the YIG Driver Board Assembly to TEST and measure the 
voltage at the junction of A3R2 and A3VR1 (shown as testpoint K on schematic). It should be +9 
volts. If it is not, check resistor A3R2 and breakdown diode A3VR1. If 9 volts is present, check the 
OPR/TEST switch (A3S1) and the wiring between the YIG Driver Board and the Predriver Board. 



8-72. YIG Driver Section Troubleshooting 

• Set the spectrum analyzer controls as follows: 

BAND 

FREQUENCY 

SCAN WIDTH 

SCAN TIME 

SCAN MODE 

SCAN TRIGGER 



n = l/-IF=.550GHz 

1.5 GHz 

ZERO 

10 MILLISECONDS 

INT 

LINE 



• Check fuse FI (A3F1) on YIG Driver Assembly A3. If it is open, check fuse F2 (A2F2) on Power Sup- 
ply Board Assembly A2. (If A2F2 is open, there is no — 23 volts negative bias applied to summing 
amplifier A3U1. This causes A3U1 to overdrive the driver amplifier transistors and results in ex- 
cessive current through fuse A3F1 .) 



• If fuse A2F2 is not open, replace A3F1 and see if it burns out again. If it does, check transistors Q2, 
Q3, and Q4, and operational amplifier Ul. 
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• If fuse A3F1 is not open, check the voltage at the collector of A3Q4 (shown as testpoint F on 
schematic). It should be about +37 volts (this voltage is unregulated and varies with the ac line 
voltage and YIG frequency). 

• Set the spectrum analyzer to BAND n=4+ and tune the FREQUENCY to 18 GHz. The voltage at the 
collector of A3Q4 (testpoint F) should now be approximately +30 volts. If no voltage change oc- 
curred between 1 .5 GHz and 1 8 GHz, check the levels of the inputs to A3U1 at U1 pins 2 and 3. The 
difference between the two pins, when each of them is measured relative to common ground, should 
not exceed 25mV (normal difference is about 10m V). Note that this difference is affected by the set- 
ting of Coarse Frequency Offset potentiometer R7. 

• If the difference between pins 2 and 3 of U1 is greater than 25m V, check it again with U1 isolated 
from the driver transistors (remove fuse FI and connect a jumper between pin 6 of U1 and testpoint 
TP3 to short the base-collector Junction of Q2). If the voltage difference between U1 pins 2 and 3 is 
still greater than 25mV, try adjusting Coarse Frequency Offset potentiometer R7. 

• If adjusting R7 has little or no effect on the voltage difference between U1 pins 2 and 3, replace U1 . 

• If it does appear to be functioning normally (i.e., it responds to adjustments of R7), check for an open 
or shorted transistor or diode in the driver amplifier circuit. (Normally, a shorted driver amplifier 
transistor or diode will cause fuse FI to open.) 

Lineanty Correction Breakpoints Check 

• Connect a digital voltmeter to test point TPl on YIG Driver Board A3. 

• On the spectrum analyzer set BAND n = 4+ and SCAN WIDTH to ZERO. Tune FREQUENCY 
from 14 to 15 GHz while observing the voltage indication on the digital voltmeter. Between 14 and 1 5 
GHz the voltage at TP I should start to increase, indicating a breakdown of the diode. 

• Connect the digital voltmeter to the junction of VR3 and R4 (shown on schematic as testpoint H). 
Then tune the spectrum analyzer FREQUENCY from 15 to 17 GHz. The voltmeter should indicate a 
breakdown of the diode between 16 and 17 GHz. The procedure for making breakpoint tracking ad- 
justments is given in Section V under YIG Driver Adjustments. 



8-73. +28 Volts Heater Supply Troubleshooting 

• When the 8445B is operating with a YIG filter that uses the + 28 volts YIG heater power, the voltage 
drop across resistor R19 (A3R19) on the YIG Driver Assembly is approximately 1 volt. With the 
heater circuit open, the voltage across R19 should be less than 0.1 volt. 

• Under normal operating conditions, the voltage across R20 is approximately 1 volt less than the 
voltage across VR6, and the voltage across R18 is 0.6 volt. 



8-74. Power Supply Assembly A2 Control and Switching Circuits (See Service Sheet 5) 

8-75. Coaxial Switch Driver. The Coaxial Switch Driver circuitry on Assembly A2 provides a polarized 
control voltage for the two input-output coaxial relays so they connect either the YIG Filter or the Low- 
Pass Filter to the front panel ports. The coaxial relays are the polar latching type. When driven in one 
direction they latch until driven in the other direction. The driven direction depends on the relative voltage 
levels across the coils. 
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8-76. Depending on whether the base of A2Q2 is forward biased or not, the emitter of A2Q4 will either 
rise to nearly -f-40 volts, or drop to a low positive potential. Transistor A2Q8 acts as an inverter, lowering 
the positive potential of the emitter of A2Q5 when the emitter of A2Q4 rises. It raises the positive potential 
of the A2Q5 emitter when the A2Q4 emitter lowers. 



8-77. At any given time the tops of the relay coils are either more positive than the bottoms, or less 
positive, resulting in either upward or downward current flow in the coils. Reversal of current direction 
reverses the relay contacts. When testpoint E is highly positive the relays are in the YIG Filter position. If 
any of the four A, B, E, or E Band Code “bits” is positive (“1” or -I- 20V), the relays are driven to the YIG 
Filter position. If all four “bits” are negative (0 or - 12V), or if there are no “bits,” A2Q2 is either reverse 
or zero biased and the relays reverse, connecting the Low-Pass Filter to the front panel ports. 



8-78. Manual Control Buffer Amplifier. Manual Control Buffer Amplifier A2U2 is not operative in 
Standard Models. With Option 002, manual controls are added. If the front panel MODE switch S2 is in 
the MANUAL position, the base of A2Q6 is grounded through A2R16, forward biasing A2Q6 and driving 
the coaxial relays into the YIG Filter position. The COARSE and FINE controls feed the required - 1.025 
GHz/V to the YIG Driver to tune the YIG filter. The manual COARSE and FINE potentiometers together 
control dc bias voltages to amplifier A2U2 to produce the necessary - 1.025 GHz/V required to tune the 
YIG filter manually. 



8-79. The COARSE tune control is calibrated in frequency from 0 to 20 GHz. The FINE tune control is 
calibrated from -500 to + 500 MHz. The resistive networks composed of A2R7, A2R1 1, and A2R12 pro- 
vide a voltage offset that is equal to 500 MHz. With the FINE control centered (0 MHz), the resulting 
voltage offset corrects the input voltage so that the frequency calibration of the COARSE tune control 
reads correctly. Operational amplifier A2U2 is an inverting amplifier with unity gain. 



8-80. Remote Control Buffer Amplifier. Remote control of the YIG Filter tuning is possible when 
the spectrum analyzer is either off, disconnected from the Preselector, or if the Preselector has Option 002 
and the front panel switch is set to REMOTE. The remote control buffer amplifier produces a voltage at its 
output equal to the voltage difference applied across the floating BNC remote input connector, divided by 
1.025. A2U3 and its associated circuitry form a standard unity-gain differential amplifier. The output of 
A2U3 is routed to the automatic switching control (see below) or through the MODE switch to the input of 
YIG Driver Assembly A3. 



8*81, Automatic SwitchinQ Control. In standard Preselectors, the A3Q1/K1 Automatic Switching 
Control relay connects the YIG Driver input to either the YIG Predriver output or to the Remote Control 
output. For the standard 8445B, relay driver A3Q1 is provided H-20 volts from the 8555A RF Section 
through interconnect cable W3. The -I- 20 volts turns on A3Q1 and energizes relay A3K1. With A3K1 
energized, the Predriver output is routed through contacts 5 and 3 and through the interconnect wiring to 
the YIG Driver input. If the +20 volts is removed from A3Q1 by either turning off the 8555A or discon- 
nected Auxiliary B interconnect cable W3, relay A3K1 de-energizes and the Remote Amplifier output is fed 
to the YIG Driver input through relay contacts 1 and 6. 



8-82. In Option 003 Preselectors, A3K1 connects the DPM Predriver output to the DPM drive circuitry 
as long as A3K1 is energized. In Option 003/non-Option 002 Preselectors the jumper between TPl ter- 
minals 5 and 7 feeds the DPM. In Option 003 Preselectors that also have Option 002, this jumper is remov- 
ed to allow the DPM Predriver output to feed through the MODE switch to the DPM. 

8-18 



Model 8445B 



Service 



8-83. Coaxial Switch Driver Troubleshooting. 



• On the spectrum analyzer set the controls as follows; 



BAND 

FREQUENCY . . 
SCAN WIDTH . . 

SCAN TIME 

SCAN MODE . . . 
SCAN TRIGGER 



n = l-/IF=.550 GHz 

1.5 GHz 

ZERO 

10 MILLISECONDS 

INT 

LINE 



• On 8445B Preselector with Option 002 (front panel controls), set MODE switch to AUTO. 

• Connect a digital voltmeter to the common point of Band Code input diodes CRl, CR2, CR3, and 
CR4 (this point is shown as test point A on the schematic). 

• With the BAND shift lever on the spectrum analyzer, select all the bands from n — 1 — /IF = .550 GHz 
through n = 4+ and note the voltmeter indication for each band. The voltmeter should indicate 
+ 19.5 volts for all bands except n = 1 — /IF = 2.05 GHz. For BAND n= 1 - /IF = 2.05 GHz, the in- 
dication should be approximately zero. 

• Refer to the schematic diagram on service sheet 5 and check the voltage levels at test points B, C, D, 
and E for BAND n = 1 - /IF = 2.05 GHz, and for BAND n = 1 +/IF=550 MHz. Use the transistor 
cases of Q2, Q3, and Q4 for test points B, C, and D respectively. Compare the levels you obtain with 
the typical values shown below. 



Test 

Point 


Voltage Level 


BAND 

n=1-/IF = 2.05 GHz 


BAND 

n = l+/IF = .550GHz 


B 


40V 


ov 


C 


27V 


39V 


D 


40V 


1.2 V 


E 


3.5 V 


40V 



8-84. Manual Control Buffer AmplifierTroubleshooting (Option 002 only) 

• Check operational amplifier A2U2 for unity dc gain. 

• Make sure A2U2 is inverting the input by comparing the input at A2U2 pin 2 with the output at test 
point A2TP6. 

• If the manual control buffer amplifier appears to be operating improperly, check it with the Opera- 
tional Amplifier Troubleshooting Procedure. 

8-85. Remote Control Buffer AmplifierTroubleshooting 

• Connect -I- 10 volts from a dc power supply to the REMOTE input connector on the Preselector rear 
panel, -I- to the center conductor, - to BNC shield. Note that the REMOTE input connector is 
floating (i.e., its shield side is not grounded). 
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• Check the voltage output of operational amplifier A2U3 at test point A2TP4. It should be -9.76 
volts (10 volts input divided by 1 .025). If it is not, check the resistors and capacitors that make up the 
input circuit to A2U3. If operational amplifier A2U3 seems to be operating improperly, check it with 
the Operational Amplifier Troubleshooting Procedure. 



8-86. Automatic Switching Control Troubleshooting 

• Automatic switching control transistor A3Q1 (on YIG Driver Assembly A3) is held at saturation by a 
+ 20 or + 19.5 volts dc input to its base through fixed resistor A3R22. In instruments that do not have 
Option 002, A3Q1 conducts constantly whenever the 8445B power is on. 

• In instruments equipped with Option 002 (front panel MANUAL TUNE and MODE controls), A3Q1 
conducts only when the spectrum analyzer is turned on and connected to the 8445B. Turning the spec- 
trum analyzer off or disconnecting the interconnect cable turns A3Q1 off. 

• When A3Q1 is off, the voltage across it (emitter-to-collector) is approximately 38 volts. When A3Q1 
is on, the voltage across it is about 0. 1 volt. 



8-87. Power Supply Assembly A2 DC Supplies (See Service Sheet 6) 

8-88. + 40 VDC Supply. In the +40 Vdc supply, 27.7 Vrms from the secondary of power transformer 

T1 is rectified in a full-wave bridge rectifier composed of diodes CR6 through CR9. Capacitor C4 filters 
the bridge output, providing a +40 volts unregulated dc source. 

8-89. + 19.5 VDC Supply. The + 19.5 Vdc supply regulates the + 40 Vdc source to provide a + 19.5 Vdc 

source. The circuit consists primarily of a voltage regulator IC which controls an NPN transistor connected 
as a series regulator. A small resistance, R29, in series with the series regulator transistor provides instan- 
taneous current limiting. 

8-90. The output voltage level is adjusted to + 19.5 volts with reference level adjust potentiometer R5. If 
the output voltage attempts to rise above this level, or if the current becomes excessive, the change is 
detected by the circuitry in U1 which responds by pulling the base of Q1 less positive. This causes Q1 to 
conduct less and restore the output to normal. If the output decreases, U1 causes Q1 to conduct more to re- 
establish the normal output. 

8-91 . Breakdown diodes VR8 and VR9 provide over-voltage protection by limiting the maximum output 
to their breakdown value of 26.1 volts. Overload protection is provided by fuse FI . 

8-92. —23 VDC Supply. In the —23 Vdc supply, 27.7 Vrms from the secondary of power transformer 

T1 is rectified and regulated to supply a —23 volts source. The 27.7 Vrms input to this circuit is rectified in 
a full-wave bridge rectifier consisting of diodes CRIO through CR13 to produce —40 Vdc. This voltage is 
then regulated in a series regulator comprising transistors Q9 and QIO to provide the —23 Vdc source. 
Breakdown diode VR5 provides the reference voltage for the regulator. Overload protection for this circuit 
is provided by fuse F2, and over-voltage protection by breakdown diode VR6. 



8-93. + 40 Volts Supply T roubleshooting 

• Disconnect the cable (W3) that connects between the spectrum analyzer and the 8445B, If the 8445B 
has Option 002 front-panel controls, set the MODE switch to AUTO. Turn off the 8445B LINE 
power. 
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• Disconnect the ac power cable from the 8445B and remove its top cover. 

• Remove fuse A2F1 to isolate the +40 volts supply from the + 19.5 volts supply. (If fuse A2F1 is 
open, check the + 19.5 volts supply.) 

• Remove Predriver Board Assembly A1 and YIG Driver Board Assembly A3 from the Preselector. 

• Refer to the Power Supply schematic diagram on Service Sheet 6. On the Power Supply Board (A2), 
measure the resistance between test point G ( + 40 volts end of A2F1) and test point TP5. It should be 
approximately 50K ohms. 

• Remove the Power Supply Board and check the diodes in the 40 volts bridge rectifier (CR6 through 
CR9) and capacitor C4 for shorts or opens. 

• Plug the Power Supply Board back into the Preselector, reconnect the ac power cable, and turn on the 
8445B LINE power. 

• Refer to the Power Supply schematic diagram on Service Sheet 6 and make a quick check of the 
unloaded voltage between test point G and test point TP5, then turn off the 8445B ac LINE power. 
The voltage should be approximately 55 volts. 

• If the voltage measured above is low, restore the ac power and check the ac voltage across the 
transformer secondary (brown and gray wires). It should be 27.7 volts rms. 

• Turn off the ac LINE power and put fuse A2F1 back into its fuseholder. 

• Plug YIG Driver Assembly A3 into the Preselector, turn on the Preselector ac LINE power, and 

measure the dc voltage between test points G and TPS on the Power Supply Board. It should be ap- 
proximately 34 volts. If it is not, check for an open or short on the A3 board. 

• Turn off the ac LINE power, plug Predrive Board Assembly AI back into the Preselector, turn on the 
LINE power, and again measure the dc voltage between test points G and TP5 on the Power Supply 
Board. The voltage should again be approximately 34 volts. If it is not, check for an oen or short on 
theAl board. 

8-94. + 19.5 Volts Supply Troubleshooting 

• First check fuse FI on Power Supply Board A2. Next, measure the voltage between test points G and 
TP5 on the Power Supply Board (see schematic diagram on Service Sheet 6). The voltage should be 
about +38 volts. 

• Turn off the 8445B LINE power, disconnect the interconnect cable (W3) between the Spectrum 
Analyzer and the 8445B, and remove the Power Supply Board Assembly. 

• Check for a short on the + 19.5 volt line external to the power supply (connect an ohmmeter between 
ground and pin 3 of Motherboard socket XA2). Typical resistance is 1200 ohms. 

• Check breakdown diodes VR8 and VR9 on the Power Supply Assembly for shorts. 

• Plug the Power Supply Board Assembly back into the 8445 B, turn on the LINE power, and measure 
the voltage across breakdown diode A2VR7. It should be 3.48 volts. 

• Check for a voltage drop of about 0.2 volt acros A2R29. 

• At voltage regulator A2U1, measure the voltage from pin 2 to ground and then from pin 3 to ground. 
The two voltages should be equal { ± 3 mV). 
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8*95. - 23 Volts Supply T roubleshooting 



• If fuse F2 on Power Supply Assembly A2 is open, the problem is probably a short on the A2 board or 
in the external —23 volts wiring. Turn off the 8445B ac LINE power and remove board assemblies 
Al, A2, and A3. 

• On A2, connect an ohmmeter between -23V test point TP7 and ground test point TP5 to see if the 
— 23 volts output is shorted to ground on the board. 

• If a short on the board is indicated by the ohmmeter check, unsolder one end of VR6 and see if it is 
shorted. 

• If you cannot find a short on the A2 board, check for a short on the external -23 volts line by con- 
necting an ohmmeter between ground and pin 9 or K of Motherboard socket XA2 (the socket for 
Power Supply Assembly A2). Typical resistance between A5XA2-9,K and ground is 4000 ohms. 

• II A2F2 is not open, but the 23 volts output is absent or low, check the ac voltage across the yellow 
and green wires of the power transformer secondary. The correct voltage is 27.7 volts rms. 

• If the transformer voltage output is correct, turn off the 8445B ac LINE power, remove the Power 
Supply Board Assembly (A2), and check the bridge rectifier diodes (CRIO through CR13) for shorts 
or opens. 

• Next check breakdown diode VR5, transistors Q9 and QIO, capacitors C3, C5, and C8, and resistors 
R25 and R36 for shorts or opens, 

• Plug the A2 board back-into the 8445B, turn on the ac LINE power, and measure the voltages across 
A2VR5 (23.7V) and A2VR6 (28.7V). 



8-96. Digital Panel Meter Assembly A7 (Option 003) (See Service Sheet 7) 

8-97. The Digital Panel Meter (DPM) Assembly electronics are contained on two printed circuit boards: 
DPM Display Board Assembly A7A1 and DPM Driver Board Assembly A7A2. DPM Driver Board A7A2 
is mounted on an aluminum subchassis (driver board mounting bracket), which in turn mounts on the main 
deck of the 8445B, A 16-conductor ribbon cable connects the Driver Board to the DPM Display Board, 
which is mounted on the special Option 003 front panel assembly by means of aluminum standoffs. 

8-98. There are eight inputs to the DPM Assembly, six from power transformeer T1 , and the DPM signal 
and signal-ground inputs from the DPM section of the special Option 003 Predriver Board Assembly (Al). 
These inputs are fed through DPM Wiring Harness Wll (Option 003 only) to a 14-contact receptable at- 
tached to the DPM subchassis. An eight-wire harness, A7W2, soldered to the receptacle contacts, carries 
the inputs to the DPM Driver Board. Each of the eight wires in this harness has a crimp connector on its 
loose end which slips over a particular one of eight standoffs on the Driver Board. 

8-99. Analog processor IC U5 and digital processor IC U4 are each one-half of an analog-to-digital con- 
verter, in which analog comparator circuits in U5 control counter logic in U4. To accomplish the analog- 
to-digital conversion, U5 and U4 interact on three control lines: the M/Z (measure/zero logic) line, the 
COMP (comparator) line, and the U/D {up/ down) line. The conversion produces two kinds of outputs 
from U4. The first comprises five sequential four-line BCD outputs, which are fed to BCD-to-seven seg- 
ment converter Ul. The second consists of five sequential digit strobe drives, which are fed to transistors 
Q1 through Q5 on the Display Board. 
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8-100 The input signal applied across connector pins 7 and 14 of the DPM Driver Board Assembly is 
a dc level of 0 to -18 volts, representing a YIG center frequency of 0 to 18.45 GHz (a 1.025 volts change) 
of the input level represents a frequency change of 1 .0 GHz), This 0 to - 1 8 volts signal is divided by preci- 
Sion resistors R21 and R22, providing a 0 to - 1.8449 volts signal across pins 15 and 2 of the analog pro- 
cessor IC, U5. 



8-1 01 . Principles of Operation. The circuits on DPM Driver Board A7A2 translate the level of the in- 
put from Predriver Board A1 into signals that light the appropriate segments on the five frequency readout 
numeric displays on DPM Display Board A7A1 . 



8- 1 02. During the period the DPM drive input is being converted, the BCD output circuitry in U4 is shut 
off. Once the conversion in U5 and U4 is complete, four-line BCD is sent to U1 where it is ^ 

seven-line (segment) drive. This seven-line output from U1 is fed m parallel to all five of the nuipenc 
display ICs on the Display Board. Coincident with the BCD-to-seven segment conversion, U4 supplies a 
digit strobe drive (Dl, D2, D3, D4, or D5) which, by turning on one of the Display Board transistors, ac- 
tivates one of the numeric display ICs. 



8-103. The BCD and digit strobe outputs from U4 are timed by the clock oscillator input (approximately 
225 kHz) applied to U4 at pin 8. This timing is such that the BCD applicable to a particular one of the five 
numeric ICs occurs coincidently with the digit strobe that activates that numeric IC. Although the numeric 
ICs are on only one at a time, they are switched on and off so rapidly they all appear to be on 

simultaneously. 



8-104 Transistor 02 on the DPM Driver Board inverts the sign bit from U4 pin 13 so that the numeric 
display shows a poskive number even though the DPM input signal (YIG filter tuning voltage) is negative 
Transistor Q1 serves as an image frequency detector. If the YIG tuning voltage polarity reverses, Q* ^ 
on the minus sign (segment g) of the numeric display IC that represents the most significant digit. A lighte 
minus sign tells the operator of the 8445B that the displayed frequency is an image frequency. 



8-105. Digital Panel Meter Troubleshooting 



8-106. Any time you have a problem with the DPM, no matter what its nature, you should first check the 
outputs of the dc power supplies on DPM Driver Board Assembly A7A2. The dc voltages at t e power sup 
ply test points should be as follows: 



Test Point TP2: 
Test Point TP3: 
Test Point TP4; 



-M2.6±1.0V 
-12.6±1.0V 
-H 5 ± 0.25V 



8-107. Next, make sure there is an input from the spectrum analyzer by checking for it at test point TPl. 
The signal at TPl is a ramp, increasing from zero volts to - 18 volts as the spectrum analyzer frequency is 
increased from 0 to 18.450 GHz. The dc level at TPl should be 0.9756 X the spectrum analyzer frequency 
(as observed at the spectrum analyzer). If the TPl dc voltage is not correct for the spectrum analyzer ^ 
quency at which it was measured, the spectrum analyzer may be out of adjustment. If the T g 

correct for the reading on the DPM display, the DPM requires readjustment (see paragraph 5-14 for DPM 
adjustment procedures). 



8-108. To diagnose malfunctions that are not traceable to the power supplies or the signal input from the 
spectrum analyzer, refer to the troubleshooting table below. 
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8445B Digital Panel Meter Troubleshooting 



Symptom 


Probable Cause 


Display is completely blanked. 


1 , Failure of clock oscillator Q4. Check clock output 
at drain terminal of Q4. (A failure of the dock 
oscillator output stops the conversion process 

in U4.) 

2. Failure of the BCD-to-7 segment latch, U1 . 

Check the seven output and four input lines of U1 
for signs of activity. If you can detect no activity 
on the U1 input lines, the problem could be in 

U4 or U5, (U4 and US interact. An apparent failure 
in one of these ICs may actually originate in the 
other.) 


Display shows just one abnormally bright digit. 


1 . Failure of clock oscillator Q4 output to U4 pin 8. 


Display ICs all show the same number — usually zero — 
regardless of the spectrum analyzer frequency . 


1 , Reference circuit (U7j VRl, VR2) output failure, 
or change in output level. 

2. Failure of analog processor U5. 


Incorrect display frequency reading. 


L Reference circuit (U7) failure. 

2, Gain trimmer R6 or Offset trimmer R7 needs 
adjustment (See paragraph 5-14). 

3, Input from spectrum analyzer at incorrect level. 
Check level at test point TPl . (Correct input level 
is -0.9756 volts per GHz,) 


A segment on one display IC fails to light. 


1 , Display IC is defective. 


The same segment on every display IC fails to light. 


1 , Segment drive from BCD40-7 segment latch U1 
has failed. (Segment drives are paralleled to all 
five display ICs.) 


One display IC fails to light. 


1 , Defective display IC, 

2, Switching transistor for unlighted display IC has 
failed. 

3, Digital drive from U4 to associated switching 
transistor has failed. 


Far left display IC fails to show minus sign when 
spectrum analyzer frequency is negative. 


1, Failure of Qi or Q2. 
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Figure 8-11. A3 YIG Driver Assembly 
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Figure 8-13. A2 Power Supply Assembly Amplifiers and Switch Driver Circuits Parts Locations 
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Figure 8-15. A2 Power Supply Assembly Supply Voltage Circuits Parts Locations 




Figure 8-1 7. A7A1 DFM Display Board Assembly Parts Locations 
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MOUNTING SCREW INSERTED 
HERE CONNECTS DPM ANALOG 
AND DIGITAL GROUND BUSES 
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Figure 8-18. A 1A2 D?M Driver Board Assembly Parts Locations 
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Figure S-20 A 5 Matherboard Assembiy and Wiring Harnesses Wiring Diagrams 
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Figure 8-21. Assembly Locations in Standard and Option 002 Preselectors 
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Figure 8-22, Option 003 8445B Assembly Locations 
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APPENDIX A 

MODIFICATION OF OLDER MODEL 8555A SPECTRUM ANALYZER RF SECTIONS 



HP 8555 A RF Sections with serial number prefixes 1232A and earlier require a wiring modification before 
they will operate with the HP Model 8445B Option 003 Preselector. The DPM readout driver in the 8445B 
requires an input signal from the A4 YIG Driver Assembly in the 855 5 A. 

This modification consists of adding a jumper wire on the plug-in A4 assembly plus adding a wire between 
A4 output connector and the rear panel P5 Auxiliary “B” connector. 



PROCEDURE 

1 . Remove top and bottom covers from the 8555A. 

2. Remove the A4, A5, and A6 board assemblies so that A4 can be modified and easy access to 
connector P5 can be obtained. 

3. Connect an insulated 3 inch jumper wire between A4U7 pin 6 and pin 8 on the A4 board connector. 
Refer to Figure A-1 . 

4. Connect an insulated 4 inch wire between A10XA4 pin 8 (on interconnect board) and rear panel 
Preselector connector P5 pin 7. Refer to Figure A-2. 

5. This completes the modification. Replace all board assemblies and top and bottom covers. 

ELECTRICAL CHECK 

1 . With 8555 A installed into Display Section, turn on power. 

2. Center LO feedthru signal on CRT display. 

3. With a dc voltmeter measure the voltage at AUXILIARY “B” on rear panel connector P5 pin 7. 
Voltage should be —7.50 ± 0.05V, 

4. With frequency dial at 1400 MHz on the LO scale, voltage at P5-7 should be — 15.00 ±0.05V. 



Change your 8555A Operation and Service Manual per the partial schematic of the A4 assembly shown in 
Figure A-3, 
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Figure A-L Modified A4 Board 



Figure A-2. Connection to A10XA4-8 
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Figure A-3. Partial Schematic of Modified A4 Assembly 






Whal HEWLETT 
W!KM PACKARD 



HEWLETT-PACKARD SALES AND SERVICE OFFICES 

To obtain servicing infonnation or to order replacement parts, contact the nearest Hewlett- 
Packard Sales and Service Office listed in the HP Catalog, or contact the nearest regional office 



listed below; 




IN THE UNITED STATES 


IN GERMAN FEDERAL REPUBLIC 


CALIFORNIA 
3939 Lankershim Boulevard 
North Hollywood 91604 

GEORGIA 
P.O.Box 105005 
2000 South Park Place 


Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 1 1 7 
Postfach 560 140 
D-6000 Frankfurt 56 


Atlanta 30339 


IN GREAT BRITAIN 


ILLINOIS 
5201 Tollvicw Drive 
Rolling Meadows 60008 

NEW JERSEY 


Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, Wokingham 
Berkshire RGll 5AR 


W. 120 Century Road 
Paramus 07652 


IN OTHER EUROPEAN COUNTRIES 


IN CANADA 

Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
Kirkland, Quebec H9J 2M5 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
29 Chemin Chateau Bloc 
CH-1 219 LeLignon-Geneva 


IN FRANCE 


IN ALL OTHER LOCATIONS 


Hewlett-Packard France 
F-91947 Les Ulis Cedex 
Orsay 


Hewlett-Packard Inter-Americas 
3200 Hillview Avenue 
Palo Alto, California 94304 






HEWLETT 

PACKARD 



HP Part Wo. 08445-30027 



Printed in U.S<A. 



